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PREFACE 



The editor's aim in these tables has been to secure an open and 
attractive page, an arrangement easily understood but not involving 
needless repetitions, and some simple device by which any required 
data in the table can be quickly found. By lessening the time and 
weariness involved in using logarithmic tables, it is hoped that log- 
arithmic computation will be encouraged and made more attractive 
to the beginner. 

These tables are intended primarily for those who use logarith- 
mic and trigonometric tables for the first time. The editor believes 
that clearness of comprehension of the tables by beginners is pro- 
moted by retaining the decimal point before mantissas and by tabu- 
lating the exact characteristics of the trigonometric functions. In 
§ 6, simple rules are given for the characteristics of the logarithmic 
functions of angles between 6° and 84°. The computer should 
apply these fundamental rules so that when the given angle is 
between these limits he will seek only the mantissas of its func- 
tions in the table, and will know at once the relation of an angle 
to 45° from the characteristic of its logarithmic tangent or cotan- 
gent. Moreover, these rules are useful as simple checks. 

In Tables III and IV characteristics are written only at the top 
and the bottom of each column of mantissas. Even these are 
superfluous when the angle is between 6° and 84°. In Tables I, III, 
and IV the first two figures of a mantissa are written only in the 
first mantissa having these figures and in the first mantissa of 
each group of five mantissas. This plan makes the printed figures 
stand out clear and distinct in an open page, greatly aids the eye in 
following either rows or columns, and practically reduces groups 
of five mantissas to groups of four. In using such tables the student 
is not fatigued through the strain and confusion incident to con- 
sulting pages crowded with needlessly repeated figures. 

To enable the computer to find at once the page or the part of a 
page on which any given datum is tabulated, each table is provided 
with a system of tabs. The explanation of these tabs in §§ 10-13 
I will contribute to the better understanding of the tables themselves, 

and their use will lead the student to a method in his work and 
enable him to find any desired data in the tables in less than half 
the time usually required. Jame8 m Taylqr 

Colgate University, December, 1905 

• • • 
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EXPLANATION OF TABLES 



Table I 

1. Table I contains five-place mantissas of the common loga- 
rithms of all entire numbers from 1 to 11,000. Mantissas can be 
expressed only approximately, and in a five-place table all the fig- 
ures which follow the fifth are rejected, the fifth being increased 
by 1 whenever the sixth figure is 5 or more. 

When, after the fifth figure has been increased, the last signifi- 
cant figure in a mantissa is 5, it is printed with a bar under it. 
Hence in the fifth place 5 indicates that the fifth figure was 4 and 
the sixth 5 or more ; in the fourth place 5 indicates that the fourth 
figure was 4, the fifth 9, and the sixth 5 or more ; and so on. 

When their place is blank the first two figures of any mantissa 
are the two figures first above the blank space. 

Note. For brevity in the following pages we shall call the decimal part of 
the logarithm of a number the mantissa of the number, and the integral part 
of the logarithm the characteristic of the number. 

2. To find from the table the mantissa of any whole number. 
We have the two following cases. 

(a) When the given number is less than 11,000, that is, when the 
number is in the table. 

E.g., let the number be 7423. On page 14, in the column headed "N," we 
find the first three figures, 742 ; passing along this line or row to the column 
with the fourth figure, 3, at its top, we find .87058, which is the mantissa 
of 7423. 

Thus the first three figures of a number of four figures give the 
row, and the fourth figure gives the column in which the mantissa 
is found. 

When the number is one of less than four figures, by adding one or more 
ciphers we obtain a number of four figures whose mantissa is the same as that 
of the given number. 

E.g., the mantissa of 59 = the mantissa of 5900 = .77085. 

To save time in finding the mantissa of a number of one or two figures, the 
mantissa of each whole number from 1 to 100 is given on page 1 in the column 
headed " M," at the right of the number itself in the column headed " N." 
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Ex. 1. Find log 8300 and log 0.00083. 

The characteristic of 8300 is +3, and that of 0.00083 is -4, or 6 - 10. 
The mantissa of 8300 or 0.00083 is the same as the mantissa of 83. 
The mantissa of 83 = .91908. 
Hence log 8300 = 3.91908, 
and log 0.00083 = 4.91908, or 6.91908 - 10. 

If the number lies between 10,000 and 11,000, its mantissa will 
be found on page 20 or 21. Here the first four figures of the num- 
ber give the row, and the fifth figure gives the column in which the 
mantissa is found. 

, E.g., the mantissa of 10315 = .01347. 

Note. For the explanation of the marginal tabs of Table I see § 10. 

Ex. 2. Verify each of the following identities : 

log 4354 = 3.63889 ; log 62.81 = 1.79803 ; log 37.96 = 1.57933 ; 
log 945.8 = 2.97580 ; log 0.749 = 1.87448 ; log 10.327 = 1.01397. 

(b) When the given number is greater than 11,000, that is, when 
the number is not in the table. 

In this case we assume that any small increase in a number is 
proportional to the corresponding increase in its mantissa. 

This assumption, though not mathematically exact, is sufficiently 
correct for interpolation within narrow limits. 

E.g., let the number be 54376. 

The mantissa of 54376 = the mantissa of 5437.6. . 

For convenience we put, or conceive, a decimal point after the fourth figure. 

The mantissa of 6438 = .73544 

The mantissa of 5437 = .73536 

Hence the tabular difference = .00008 

That is, for an increase of 1 in the number 5437 there is an increase in the 
mantissa of 8 hundred-thousandths, or 8 points, as we may say for brevity. 
Hence for an increase of .6 in the number there will be an increase in the man- 
tissa of .6 of 8 points, or 5 points nearly. 

Hence the mantissa of 5437.6 = .73536 + .00005 = .73541. 

Therefore the mantissa of 54376 = .73541. 

Ex. 3. Find log 27.583. 

The characteristic is 1, and the mantissa is that of 2758.3. 

The mantissa of 2758 = .44059 

The increase for .3 = .3 of 16 points = 5 

.-.log 27.283 = 1.44064 

The increase for .3 is often called the correction for .3. 
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By aid of the marginal difference table this computation can easily be made 
mentally. E.g., the mantissa of 2758 is .44059, and the tabular difference is 16 
points. In the marginal table headed 16, in line 3, we find 5, which is .3 of 16. 

Ex. 4. Verify each of the following identities : 



log 92.378 =1.96557 
log 23.804 =1.37665 
log 0.67857 = 1.83159 



log 0.034796 =2.54153; 
log 0.0030975 = 3.49101; 
log 0.075809 =2.87972. 



3. To find a number when its logarithm is given. 

Keep in mind that the mantissa determines the figures and their 
order in the expression of a number, while the characteristic deter- 
mines unifs place. 

Observe that the least and greatest mantissa on each page is 
written at the bottom of the page. 

We have the two following cases. 
" (a) When the given mantissa is in the table. 

Ex. 1. Given logx = 2.68269, to find the value of x. 

On page 9 we find the mantissa .68269 in row 481 and in column 6; 
hence .68269 is the mantissa of 4816. Since the characteristic is 2, we have 

x- 481.6. 

Similarly if log x = 2.68269, x = 0.04816. 

Observe that the first mantissa which is .68 + or .69 + has its first two 
figures in black type ; this is to aid in locating on the page any mantissa which 
is between .68 and .69. 

Ex. 2. Find the value of x in each of the following equations : 

log x = 3.63889 ; log x = 1.79803 ; log x = 1.57933 ; 
log x = 2.97580 ; log x = 1.87448 ; log x = 1.01397. 

For the answers see example 2 in § 2. 

(b) When the given mantissa is not in the table. 

Ex. 3. Given log x = 2.28250, to find the value of x. 

On page 3 we find that of tabulated mantissas the next less than .28250 is 
.28240, which is the mantissa of 1916. 
The tabular difference is 22 points. 

The given mantissa exceeds the next less mantissa by 10 points. 
Hence 1916 should be increased by J$ of 1, or 0.5 approximately. 
That is, .28250 is the mantissa of 1916.5 or 19165. 
Since the characteristic is 2, we have x = 191.65. 

Ex. 4. Given log x = 1.03720, to find x to six places. 

When the mantissa is less than .04175, we use pages 20 and 21. 
The next less mantissa is .03719, mantissa of 10894. 
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The tabular difference is 4 ; hence the correction is J of 1, or .3. 

Hence x = 0.108943. 

If only five places were required, interpolation would be unnecessary. 

Ex. 6. Given logx = - 1.23457, to find x. 

Here log x is not in the type form ; — 1 is not the characteristic nor is — . 23457 
the mantissa. To put log z in the type form we add in the form — 1 + 1 ; we 
thus obtain 

logx = - 2 + (1 - .23457) = 2.76543, or 8.76543 - 10. 
.-. z = 0.058268. 

Ex. 6. Find the value of z in each of the following equations : 

log x = 1.06657 ; log x = 1.83169 ; log x = 3.49101 ; 
log x = 1.37665 ; log x = 2.64163 ; log x = 2.87972. 

For the answers see example 4 in § 2. 

Ex. 7. Given x = 432/6271, to find x by logarithms. 

Here log x = log 432 - log 5271. 

log 432 = 2.63548 = 12.63548 - 10 
log 6271 = 3.72189 

.-. logx= 8.91359- 10 

.-. x = 0.08196. 

Observe that before we subtract we write the characteristic 2 in the form 
12 — 10, and thus make the positive part of the minuend greater than the 
positive part of the subtrahend. 

Ex. 8. Given x = >/32.17 x .00271, to find x by logarithms. 

Here log x = (log 32.17 + log .00271)/4. 

log 32.17 = 1.60745 
log .00271 = 3.43297 

.-.logx = 2.94042/4 

= (38.94042 -40)/4 
= 9.73511-10, or 1.73611. 
.-. x = 0.64339. 

Note that before dividing by 4 we write the characteristic — 2 in the form 
38 — 40, so that the negative part, — 40, when divided by 4 gives — 10 as a 
quotient. 

Table II 

4. This table contains the values and logarithms of some impor- 
tant constants and their combinations which most frequently occur. 
The table needs no explanation. 
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Table III 



5. This table contains the logarithms of the sines, cosines, tan- 
gents, and cotangents of angles from 1° to 89° at intervals of 1'. If 
the angle is less than 45°, the number of degrees is found at the 
top of the page, the number of minutes in the left-hand minute 
column, and the name of the function at the top. If the angle is 
greater than 45°, the number of degrees is found at the bottom, the 
number of minutes in the right-hand minute column, and the name 
of the function at the bottom. The mantissa is in the same row as 
the number of minutes,, and the characteristic is at the top or bottom 
of the column of mantissas. The characteristic at the top of any 
column is usually the same as that at the bottom ; the only excep- 
tions are found on pages 26 and 45, where the characteristic at 
the top of the column is to be taken with any mantissa above the 
bar, and the characteristic at the bottom is to be taken with any 
mantissa below the bar. 

6. To find from the table the logarithm of the sine, cosine, tan- 
gent, or cotangent of a given angle. 

This problem will be illustrated by special examples. 

Ex. 1. Find log sin 35° 42', i.e., the logarithm of the sine of 35° 42'. 

On page 41, under 35°, in the column headed " log sin " and in the row 42', we 
find the mantissa .76607. The characteristic at the top of the column is 9 — 10. 
Hence log sin 35° 42' = 9.76607 - 10. 

Note 1. We have sin 6° = cos 84° > 0. 1, 

and sin 90° = cos 0° = 1 ; hence : 

(a) The characteristic of the sine of any angle between 6° and 90°, or of the 
cosine of any angle between 0° and 84°, is 9 — 10. 

Again, tan 6° = cot 84° > 0. 1, 

tan 45° = cot 46°= 1, 
and tan 84° = cot 6° < 10 ; hence : 

(6) The characteristic of the tangent of any angle between 6° and 46°, or of 
the cotangent of any angle between 45° and 84°, is 9 — 10. 

(c) The characteristic of the cotangent of any angle between 6° and 46°, or of 
the tangent of any angle between 46° and 84°, is 0. 

By (a), (6), and (c) we know the characteristic of each function of any angle 
between 6° and 84°. 

E.g., the characteristic of sin 80°, cos 26°, tan 35°, or cot 70° is 9-10; and 
the characteristic of tan 65° or cot 42° is 0. 

Note 2. For the explanation of the marginal tabs of Table III, see § 11. 
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Ex. 2. Verify each of the following identities : 

log tan 41° 32' = 9.94732 - 10 ; log cos 29° 18' = 9.94056 - 10 ; 
log sin 68° 21' = 9.96823 - 10 ; log cot 28° 35' = 0.26373 ; 
log tan 88° 35' = 1.60677; log cos 61° 27' = 9.67936 - 10 

Ex. 3. Find log tan 32° 24' 33". 

To interpolate for seconds, we assume that any small increase in an angle is 
proportional to the corresponding increase or decrease in the logarithm of any 
function of the angle. 

log tan 32° 24' = 9.80251 - 10. 

The tabular difference for 1', or 60", is 28 points. 

Hence, if an increase of 60" in the angle causes an increase of 28 points in 
the mantissa, an increase of 33" in the angle will cause an increase of 33/60 of 
28, or 15, points in the mantissa. 

.-. log tan 32° 24' 33" = 9.80266 - 10. 

Ex. 4. Find log tan 81° 32' 14". 

log tan 81° 32' = 0.82723. 

The tabular difference for 60" is 87 points. 

Hence the correction for 14" is J-J of 87, or 20, points. 

.-. log tan 81° 32' 14" = 0.82743. 

Ex. 5. Find log cos 38° 25' 17". 

log cos 38° 25' = 9.89405 - 10. 

The tabular difference for 60" is 10 points. 

Hence the correction for 17" is J J of 10, or 3, points. 

Since the cosine decreases as the angle increases, this correction is to be 

subtracted. 

.-. log cos 38° 25' 17" = 9.89402 - 10. 

Ex. 6. Find log cot 84° 38' 13". 

log cot 84° 38' = 8.97285 - 10. 

Here we take the characteristic at the top of the page, since the mantissa is 
above the bar. 

The tabular difference for 60" is 135 points. 

Hence the correction for 13" is \ J of 135, or 29, points. 

.-. log cot 84° 38' 13" = 9.97256 - 10. 

It must be kept in mind that when the angle increases the cosine 
or the cotangent decreases ; hence the correction for seconds must 
be subtracted in finding the logarithm of the cosine or cotangent of 
an angle. 

If an angle is less than 2° or greater than 88°, and involves seconds, 
consult Table IV. 



EXPLANATION OF TABLE III xi 

Ex. 7. Verify each of the following identities : 

log sin 34° V 17" = 9.74929 - 10 ; log sin 61° 66' 43" = 9.94671 - 10 ; 
log tan 42° 16' 41" = 9.95867 - 10 ; log tan 78° 19' 31" = 0.68481 ; 
log cos 26° 17' 13" = 9.95260 - 10 ; log cos 81° 51' 36" = 9.15106 - 10 ; 
log cot 25° 50' 20" = 0.31492 ; log cot 84° 25' 30" = 8.98950 - 10. 

• 

7. To find the value of an angle when the logarithm of its sine, 
cosine, tangent, or cotangent is given. 

Ex. 1. Given log sin A = 9.48213 - 10, to find a value of A. 

On page 32, in column headed " log sin," under 17°, in row 40', we find the 
given mantissa, the given characteristic being at the top of this column. 

.-. A = 17° 40'. 

Observe that when the characteristic of sin A or cos A is — 1, a 
mantissa less than .84949 is in a column headed " log sin," while a 
mantissa greater than .84949 is in a column footed " log sin." 

When the characteristic of tan A or cot A is — 1, the mantissa 
is in a column headed " log tan " ; when the characteristic is 0, the 
mantissa is in a column footed « log tan." 

When the characteristic of any function is + 1 or — 2, the angle 
is less than 6° or greater than 84° ; hence we consult one of the 
first three pages of the table. 

Ex. 2. Find the value of A in each of the following equations : 

log sin A = 9.9682a - 10 ; log tan A = 9.94732 - 10 ; 
log cos A = 9.94065 - 10 ; log cot A = 0.26373. 

For the answers see example 2 in § 6. 

Ex. 3. Given log sin A = 9.93422 - 10, to find the value of A. 

The given mantissa is not found in the table. 

The next less mantissa is .93420, mantissa of sin 59° 15'. 

The tabular difference for 60" is 7 points. 

The given mantissa exceedfe the next less by 2 points. 

Hence the correction is ^ of 60", or 17". 

.♦. A = 59° 15' 17". 

Ex. 4. Given log tan A = 0.46940, to find the value of A. 

The next less mantissa is .46922, mantissa of tan 71° 15'. 
The tabular difference for 60" is 41 points. 
The given mantissa exceeds the next less by 18 points. 
Hence the correction is Jf of 60", or 26". 

.-. A = 71° 15' 26". 

Ex. 6. Given log cos A = 9.56871 — 10, to find the value of A. 

The next less mantissa is .66864, mantissa of cos 68° 16'. 
The tabular difference for 60" is 32 points. 
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The given mantissa exceeds the next less by 17 points. 
Hence the correction is JJ of 60", or 32". 

Since the angle decreases when the cosine increases, we subtract this correc- 
tion from 68° 16' and obtain 

A = 68° 15' 28". 

Ex. 6. Find the value of A in each of the following equations : 



log sin A =9.74929-10 
log tan A = 9.95867 - 10 
log cos A = 9.96260 - 10 
log cot A = 0.31492 ; log cot A = 8.98950 - 10. 

For the answers see example 7 in § 6. 



log sin A = 9.94571-10; 
log tan A =0.68481; 
log cos A = 9.15106 - 10 ; 



Table IV 

8. The first page of this table contains the logarithms of the 
sines of angles from 0° to 0° 3' at intervals of 1", or the logarithms 
of cosines of angles from 89° 57' to 90°. Since within the limits of 
0° and 3', to five places of decimals, log tan A = log sin A, and within 
the limits of 89° 57' and 90° log cot A = log cos A, any log sin on 
this page can be taken as log tan, and any log cos as log cot. 

E.g., log tan 0° 1' 52" = log sin 0° V 62" = 6.73479 - 10 ; 
and log cot 89° 68' 37" = log cos 89° 58' 37" = 6.60465 - 10. 

The other pages of this table contain the logarithms of the sines, 
cosines, and tangents of angles from 3'. to 2° at intervals of 10" ; 
also the logarithms of the sines, cosines, and cotangents of angles 
from 88° to 89° 57' at intervals of 10". 

For the explanation of the marginal tabs see § 12. 

Ex. Find log sin 0° 50' 25". 

log sin 0° 60' 20" = 8.16557 - 10. 
The tabular difference for 10" is 143 points. 
Hence the correction for 5" is T 6 7 of 143, or 72, points. 

.-. log sin 0° 60' 25" = 8. 16629 - 10. 
Similarly log cos 1° 48' 35" = 9.99978 - 10. 

Also log tan 0° 46' 32" = 8.13152 - 10. log cot 88° 32' 43" = 8.40475 - 10. 

Any logarithmic tangent or cotangent found in this table is nega- 
tive. Hence when log tan A or log cot A is positive, we use the 
relation log cot A = — log tan A before consulting the table. 
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E.g. , log cot 0° 2' 15" = - log tan 0° 2' 15' 

= (10 - 10) - (6.81591 - 10) = 3.18409. 
Again, if log tan A = 2.35063, 

log cot A = 10 - 2.35063 - 10 = 7.64937 - 10. 
.-. A = 89° 44' 40". 
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Table V 

9. This four-place table contains the natural sines, cosines, tan- 
gents, and cotangents of angles from 0° to 90° at intervals of 1'. 

For the explanation of the marginal tabs see § 13. 

Ex. 1. Verify each of the following identities : 

sin 27° 42' = 0.4648 ; tan 72° 21' = 3. 1429 ; sin 22° 3' 22" = 0.3755 •, 
cos 68° 43' = 0.3630 ; cot 82° 28' = 0.1322 ; tan 60° 4' 38" = 1.7375. 

Ex. 2. Find the value of A in each of the following equations : 

sin A = 0.4648 ; tan A = 3.1429 ; sin A = 0.3765 ; 
cos A = 0.8630 ; cot A = 0. 1322 ; tan A = 1.7375. 

Ex. 3. The bearing of a course is N. 25° 42' E., and its length is 9.32 chains ; 
find its latitude and departure to two decimal places. 

Latitude = 9.32 sin 25° 42' = 9.82 x 0.434 = 4.04 chains. 
Departure = 9.32 cos 25° 42' = 9.32 x 0.901 = 8.40 chains. 

Explanation of Marginal Tabs 

10. Table I. The pupil should place his book of tables on his 
desk at his left, and in manipulating them use only his left hand. 
If he opens the tables with the projecting tab B, all the marginal 
tabs of Table I can be seen in the left-hand margin. Using the 
projecting tab A, he puts his forefinger under the first pages of the 
table, and placing his thumb on any marginal tab, as tab 5, he turns 
to the right the leaves not held between his thumb and finger, thus 
opening the table at the pages marked by the marginal tab 5. 
When thus opened it is found that the first figure on the marginal 
tab used is the first figure of every number found on the pages 
opened, that the mantissa on this tab is the least mantissa on these 
pages, and that the greatest mantissa on these pages is a little 
greater than the mantissa on the next tab below. 

Hence, to find the pages needed when the number is given, use 
the tab which has on it the first figure of the given number. 

To find the pages needed when the logarithm is given, use the tab 
which has on it the mantissa next less than the given o.ne. 

11. Table III. Open the book of tables with tab C, so that all 
the marginal tabs of Table III can be seen in the left-hand margin. 
Opening this table with any marginal tab, as tab 17° — 20°, we find 
that the number of degrees at the top of this tab are those at the 
tops of the pages opened, and that the numbers of degrees at the 
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bottom of this tab are those at the bottoms of these pages. The 
first mantissa on this tab is the least mantissa on these pages, in 
the columns headed " log sin/' and the greatest mantissa in these 
columns is the first mantissa on the next tab below. The second 
mantissa on this tab is the least mantissa on these pages, in the 
columns headed " log tan," and the greatest mantissa in these col- 
umns is the second mantissa on the next tab below. 

The last mantissa on this tab is the least mantissa on these 
pages, in the columns footed " log sin," and the greatest mantissa in 
these columns is the last mantissa on the next tab above. 

The mantissa next to the last is the least mantissa on these pages 
in the columns footed " log tan," and the greatest mantissa in these 
columns is the corresponding mantissa on the next tab above. Hence: 

To find the pages needed when the angle is given, use the tab on 
which the number of degrees is written or included. 

To find the pages needed when log sin or log cos is given, and 
the characteristic is 9 — 10, use the tab whose first or last mantissa 
is the next less than the given one. 

To find the pages needed when log tan or log cot is given : 

When the characteristic is 9 — 10, use the tab whose second man- 
tissa is the next less than the given one. 

When the characteristic is 0, use the tab whose mantissa next to 
the last is the next less than the given one. 

When the characteristic of any function is — 2 or + 1, look for 
the logarithm on one of the first three pages of the table. 

On tab 41°-44° observe that the last mantissa is the greatest in 
the columns headed " log sin," as well as the least in the columns 
footed " log sin " ; and that the mantissa next to the last is the 
greatest logarithm in the columns headed " log tan," as well as the 
least in the columns footed " log tan." 

Where no characteristic is written before a mantissa on any tab, 
1 is understood with the first, second, or fourth mantissa, and 
with the third. 

12. Table IV. To open the tables, use the projecting tab D. The 
first, the second, and the last logarithm on any marginal tab have 
the same meaning and use respectively as the first, the second, and 
the last logarithm on a tab in Table III. 

Since the logarithmic tangents of angles between 88° and 90° are 
not recorded in this table, its tabs have no logarithm corresponding 
to the third logarithm on a tab in Table III. 
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13. Table V. To open the tables, use the projecting tab E. 

To find the pages needed when the angle is given, use the mar- 
ginal tab on which the name of the required function is written 
and the given number of degrees is written or included. 

To find the pages needed when a function is given, use a tab on 
which the name of the given function is written and on which the 
first or the last function is the next less than the given one. 

If this next less function is the first on the tab, the given func- 
tion will be found in a column headed " sin " or " tan " ; if it is the 
last on the tab, the given function will be found in a column footed 
" sin " or " tan." 



14. Table VI. This table is to be used when greater accuracy 
is required than can be secured by interpolation in Table IV. 

In it a = the number of seconds in an angle less than 2° 2', 

5 = log (sin a" /a) = log sin a" — log a, (1) 

T = log (tan a" /a) = log tan a" — log a. (2) 

From (1), log sin a" can be obtained from S and a, or a can be 
found from S and log sin a". From (2), log tan a" can be obtained 
from T and a, or a can be found from T and log tan a". 



Ex. 1. Find log sin 0° 42' 13". 
0° 42' 13" = 2533" = a". 

.-. log a = 3.40364 

S = 4.68566 - 10 
.-. log sin a" = 8.08920 - 10 



Ex. 3. Find log tan 0° 68' 32.7 
0° 58' 32.7" = 3612.7" = a". 

log a = 3.54564 

T = 4.68562 -10 
.-. log tan a" = 8.23126 - 10 



Find A when there is given : 

Ex. 5. log sin A = 6.67237 - 10. 
Here A < 2° ; hence we put 

log sin a" = 6.67237 -10 
8 = 4.68557 - 10 
.-. log a - 1.98680 

.-. a" = 97.006" 
= V 37.008". 



»// 



Ex. 2. Find log cos 88° 18' 21.2' 
cos88°18 / 21.2 // = sin 1° 41' 38.8". 
l°4r 38.8" = 6098.8" = a". 

.-.log a = 3.78525 

S = 4.68551 - 10 
.-. log cos 88° 18' 21.2" = 8.47076 - 10 

Ex. 4. Find log tan 89° 13' 34.22". 
cot 89° 13 y 34.22" = tan 46' 25.78". 
46' 25.78" = 2785.78" = a". 

.-. log a = 3.44495 

T= 4.68560 -10 
.-. log cot 89° 13' 34.22" = 8.13056 - 10 

.-. log tan 89° 13' 34. 22" = 1.86946. 

Ex. 6. log tan A = 2.35427. 

Let log tan a" = log cot A ; then 

log tan a" = 7.64673 -10 
T= 4.68558 -10 
.-. log a = 2.96015 

.-. a" = 912.32" = 15' 12.32". 
.-. A = 90° - a" = 89° 44' 47.68". 
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5 


264 


42160 


177 193 


210 


226 


243 


259' 275 292 


308 


7 


265 


.42 325 


.42 341 .42 357 


.42 374 


.42 390 


.42 406 


.42 423 .42 439 .42 455 


.42 472 


9 


266 


48S 


504 521 


537 


553 


570 


586 602 619 


635 


10 


267 


651 


667 684 


700 


716 


732 


749 765 781 


797 


12 


268 


813 


830 846 


862 


878 


894 


911 927 943 


959 


14 


269 


975 


991 48008 


43 024 


43 040 


43 056 


43 072 43 088 43 104 


43120 


15 


270 


.43 136 


.43 152 .43 169 


.43 185 


.43 201 


.43 217 


.43 233 .43 249 .43 265 


.43 281 


16 


271 


297 


313 329 


345 


361 


377 


393 409 425 


441 


2 


272 


457 


473 489 


505 


521 


537 


553 569 584 


600 


3 


273 


616 


632 648 


664 


680 


696 


712 727 743 


759 


5 


274 


775 


791 807 


823 


838 


854 


870 886 902 


917 


6 


275 


.43 933 


.43 949 .43 965 


.43 981 


.43 996 


.44 012 


.44 028 .44 044 .44059 


.44075 


8 


276 


44091 


44107 44 122 


44138 


44154 


170 


185 201 217 


232 


10 


277 


248 


264 279 


295 


311 


326 


342 358 373 


389 


11 


278 


404 


420 436 


451 


467 


483 


498 514 529 


545 


13 


279 


560 


576 592 


607 


623 


638 


654 669 685 


700 


14 


280 


.44 716 


.44 731 .44 747 


.44 762 


.44 778 


.44 793 


.44 809 .44 824 .44 840 


.44 855 


15 


281 


871 


886 902 


917 


932 


948 


963 979 994 


45 010 


2 


282 


45 025 


45 040 45 056 


45 071 


45 086 


45102 


45117 45133 45 148 


163 


3 


283 


179 


194 209 


225 


240 


255 


271 286 301 


317 


5 


284 


332 


347 362 


378 


393 


408 


423 439 454 


469 


6 


285 


.45 484 


.45 500 .45 515 


.45 530 


.45 545 


.45 561 


.45 576 .45 591 .45 606 


.45 621 


8 


286 


637 


652 667 


682 


697 


712 


728 743 758 


773 


9 


287 


788 


803 818 


834 


849 


864 


879 894 909 


924 


11 


288 


939 


954 969 


984 


46 000 


46015 


46030 46045 46 060 


46075 


12 


289 


46 090 


46105 46120 


46135 


150 


165 


180 195 210 


225 


14 


290 


.46 240 


.46 255 .46 270 


.46 285 


.46 300 


.46 315 


.46 330 .46 345 .46359 


.46 374 


14 


291 


389 


404 419 


434 


449 


464 


479 494 509 


523 


1 


292 


538 


553 568 


583 


598 


613 


627 642 657 


672 


3 


293 


687 


702 716 


731 


746 


761 


776 790 805 


820 


4 


294 


835 


850 864 


879 


894 


909 


923 938 953 


967 


6 


295 


.46 982 


.46997 .47 012 


.47 026 


.47 041 


.47 056 


.47 070 .47 085 .47 100 


.47 114 


7 


296 


47129 


47 144 159 


173 


188 


202 


217 232 246 


261 


8 


297 


276 


290 305 


319 


334 


349 


363 378 392 


407 


10 


298 


422 


436 451 


465 


480 


494 


509 524 538 


553 


11 


299 


567 


582 596 


611 


625 


640 


654 669 683 


698 


13 


300 

N 


.47 712 


.47 727 .47 741 


.47 756 


.47 770 


.47 784 


.47 799 .47 813 .47 828 


.47 842 







1 2 


3 


4 


5 


6 7 8 


9 



.39794 — .47842 





6 


3000- 


-3500 


- 




- 


N 
300 


12 3 4 


5 6 7 8 9 


Dif. 
15 






.47 712 .47 727 .47 741 .47 756 .47 770 


.47 784 .47 799 .47 813 .47 828 .47 842 






301 


857 871 885 900 914 


929 943 958 972 986 


2 




* 


302 


48 001 48 015 48 029 48 044 48058 


48073 48087 48101 48116 48 130 


3 






303 


144 159 173 187 202 


216 230 244 259 273 


5 




1 


304 


287 302 316 330 344 


359 373 387 401 416 


6 




.00000 


305 


.48 430 .48 444 .48 458 .48473 .48 487 


.48 501 .48 515 .48 530 .48 544 .48 558 


8 






306 
307 


572 586 601 615 629 
714 728 742 756 770 


643 657 671 686 700 
785 799 813 827 841 


9 
11 










308 


855 869 883 897 911 


926 940 954 968 982 


12 




2 


309 


996 49 010 49 024 49 038 49 052 


49 066 49080 49 094 49108 49122 


14 




.30103 














310 


.49 136 .49 150 .49 164 .49 178 .49 192 


.49 206 .49 220 .49 234 .49 248 .49 262 


14 




MMMM^ 


311 


276 290 304 318 332 


346 360 374 388 402 


1 






312 


415 429 443 457 471 


485 499 513 527 541 


3 




3 


313 


554 568 582 596 610 


624 638 651 665 679 


4 




.47 712 


314 


693 707 721 734 748 


762 776 790 803 817 


6 






315 


.49 831 .49845 .49 859 .49 872 .49 886 


.49 900 .49 914 .49927 .49941 .49 955 


7 






316 


969 982 996 50 010 50024 


50 037 50 051 50065 50079 50092 


8 






317 


50106 50120 50133 147 161 


174 188 202 215 229 


10 






318 


243 256 270 284 297 


311 325 338 352 365 


11 






319 


379 393 406 420 433 


447 461 474 488 501 


13 






320 


.50 515 .50 529 .50 542 .50 556 .50 569 


.50 583 .50 596 .50610 .50623 .50 637 


13 






321 


651 664 678 691 705 


718 732 745 759 772 


1 






322 


786 799 813 826 840 


853 866 880 893 907 


3 






323 


920 934 947 961 974 


987 51001 51014 51028 51041 


4 






324 


51055 51068 51081 51095 51108 


51 121 135 148 162 175 


5 






325 


.51188 .51202 .51215 .51228 .51242 


.51 255 .51 268 .51 282 .51 295 .51 308 


7 






326 


322 335 348 362 375 


388 402 415 428 441 


8 






327 


455 468 481 495 508 


521 534 548 561, 574 


9 






328 


587 601 614 627 640 


654 667 680 693 706 


10 






329 


720 733 746 759 772 


786 799 812 825 838 


12 






330 


.51851 .51865 .51878 .51891 .51904 


.51917 .51930 .51943 .51957 .51970 


13 






331 


983 996 52009 52 022 52 035 


52 048 52 061 52 075 52 088 52101 


1 






332 


52114 52 127 140 153 166 


179 192 205 218 231 


3 






333 


244 257 270 284 297 


310 323 336 349 362 


4 






334 


375 388 401 414 427 


440 453 466 479 492 


5 






335 


.52 504 .52 517 .52 530 .52 543 .52 556 


.52 569 .52 582 .52 595 .52 608 .52 621 


7 






336 


634 647 660 673 686 


699 711 724 737 750 


8 






337 


763 776 789 802 815 


' 827 840 853 866 879 


9 






338 


892 905 917 930 943 


956 969 982 994 53 007 


10 






339 


53 020 53 033 53 046 53 058 53 071 


53 084 53 097 53 110 53 122 135 


12 






340 


.53 148 .53 161 .53 173 .53 186 .53 199 


.53 212 .53 224 .53 237 .53 250 .53 263 


12 






341 


275 288 301 314 326 


339 352 364 377 390 


1 






342 


403 415 428 441 453 


466 479 491 504 517 


2 






343 


529 542 555 567 580 


593 605 618 631 643 


4 






344 


656 668 681 694 706 


719 732 744 757 769 


5 






345 


.53 782 .53 794 .53 807 .53 820 .53 832 


.53 845 .53 857 .53 870 .53 882 .53 895 


6 






346 


908 920 933 945 958 


970 983 995 54 008 54 020 


7 






347 


54 033 54 045 54 058 54 070 54 083 


54095 54108 54120 133 145 


8 






348 


158 170 183 195 208 


220 233 245 258 270 


10 






349 


283 . 295 307 320 332 


345 357 370 382 394 


11 






350 


.54 407 .54 419 .54 432 .54 444 .54 456 


.54 469 .54 481 .54 494 .54 506 .54 518 






• 


N 


12 3 4 


5 6 7 8 9 



.47712— .54518 



3500-4000 



K 
350 




• 


12 3 


4 


5 


6 7 8 


9 


Dif. 
13 


.54 407 


.54 419 .54 432 .54 444 


.54 456 


.54 469 


.54 481 .54 494 .54 506 


.54 518 


351 


531 


543 555 568 


580 


593 


605 617 630 


642 


1 


352 


654 


667 679 691 


704 


716 


728 741 753 


765 


3 


353 


777 


790 802 814 


827 


839 


851 864 876 


888 


4 


354 


900 


913 925 937 


949 


962 


974 986 998 


55 011 


5 


355 


.55 023 


.55 035 .55 047 .55 060 


.55 072 


.55 084 


.55 096 .55 108 .55 121 


.55 133 


7 


356 


145 


157 169 182 


194 


206 


218 230 242 


255 


8 


357 


267 


279 291 303 


315 


328 


340 352 364 


376 


9 


358 


388 


400 413 425 


437 


449 


461 473 485 


497 


10 


359 


509 


522 534 546 


558 


570 


582 594 606 


618 


12 


360 


.55 630 


.55 642 .55 654 .55 666 


.55 678 


.55 691 


.55 703 .55 715 .55 727 


.55 739 


12 


361 


751 


763 775 787 


799 


811 


823 835 847 


859 


1 


362 


871 


883 895 907 


919 


931 


943 955 967 


979 


2 


363 


991 


56 003 56015 56027 


56038 


56050 


56062 56 074 56 086 


56098 


4 


364 


56110 


122 134 146 


158 


170 


182 194 205 


217 

i 


5 


365 


.56 229 


.56 241 .56 253 .56 265 


.56 277 


.56 289 


.56 301 .56 312 .56 324 


.56 336 


6 


366 


348 


360 372 384 


396 


407 


419 431 443 


455 


7 


367 


467 


478 490 502 


514 


526 


538 549 561 


573 


8 


368 


585 


597 608 620 


632 


644 


656 667 679 


691 


10 


369 


703 


714 726 738 


750 


761 


773 785 797 


808 


11 


370 


.56 820 


.56 832 .56 844 .56 855 


.56 867 


.56 879 


.56 891 .56902 .56914 


.56 926 


12 


371 


937 


949 961 972 


984 


996 


57 008 57 019 57 031 


57 043 


1 


372 


57 054 


57 066 57 078 57 089 


57101 


57113 


124 136 148 


159 


2 


373 


171 


183 194 206 


217 


229 


241 252 264 


276 


4 


374 


287 


299 310 322 


334 


345 


357 368' 380 


392 


5 


375 


.57 403 


.57 415 .57 426 .57 438 


.57 449 


.57 461 


.57 473 .57 484 .57 4% 


.57 507 


6 


376 


519 


530 542 553 


565- 


576 


588 600 611 


623 


7 


377 


634 


646 657 669 


680 


692 


703 715 726 


738 


8 


378 


749 


761 772 784 


795 


807 


818 830 841 


852 


10 


379 


864 


875 887 898 


910 


921 


933 944 955 


967 


11 


380 


.57 978 


.57 990 .58 001 .58 013 


.58 024 


.58 035 


.58 047 .58 058 .58 070 


.58 081 


11 


381 


58 092 


58 104 115 127 


138 


149 


161 172 184 


195 


1 


382 


206 


218 229 240 


252 


263 


274 286 297 


309 


2 


383 


320 


331 343 354 


365 


377 


388 399 410 


422 


3 


384 


433 


444 456 467 


478 


490 


501 512 524 


535 


4 


385 


.58 546 


.58 557 .58 569 .58 580 


.58 591 


.58 602 


.58 614 .58 625 .58636 


.58 647 


6 


386 


659 


670 681 692 


704 


715 


726 737 749 


760 


7 


387 


771 


782 . 794 805 


816 


827 


838 850 861 


872 


8 


388 


883 


894 906 917 


928 


939 


950 * 961 973 


984 


9 


389 


995 


59 006 59 017 59 028 


59 040 


59051 


59 062 59073 59 084 


59095 


10 


390 


.59106 


.59 118 .59 129 .59 140 


.59 151 


.59 162 


.59173 .59184 .59195 


.59 207 


11 


391 


218 


229 240 251 


262 


273 


284 295 306 


318 


1 


392 


329 


340 351 362 


373 


384 


395 406 417 


428 


2 


393 


439 


450 461 472 


483 


494 


506 517 528 


539 


3 


394 


550 


561 572 583 


594 


605 


616 627 638 


649 


4 


395 


.59660 


.59 671 .59682 .59 693 


.59 704 


.59 715 


.59 726 .59 737 .59 748 


.59 759 


6 


396 


770 


780 791 802 


813 


824 


835 846 857 


868 


7 


397 


879 


890 901 912 


923 


934 


945 956 966 


977 


8 


398 


988 


999 60 010 60 021 


60 032 


60043 


60 054 60065 60 076 


60 086 


9 


399 


60097 


60 108 119 130 


141 


152 


163 173 184 


195 


10 


400 

N 


.60 206 


.60 217 .60 228 .60 239 


.60 249 


.60 260 


.60 271 .60 282 .60 293 


.60 304 







12 3 


4 


5 


6 7 8 


9 



.54407— .60 304 



8 



4000—4500 



- 


N 


12 3 4 


5 6 7 8 9 


Dif. 

11 
1 
2 
3 
4 


1 


400 

401 
402 
403 
404 


.60 206 .60 217 .60 228 .60 239 .60 249 
314 325 336 347 358 
423 433 444 455 466 
531 541 552 563 574 
638 649 660 670 681 


.60 260 .60 271 .60 282 .60 293 .60 304 
369 379 390 401 412 
477 487 498 509 520 
584 595 606 617 627 
692 703 713 724 735 


.00000 


405 
406 
407 
408 
409 


.60 746 .60 756 .60 767 .60 778 .60 788 
853 863 874 885 895 
959 970 981 991 61002 

61066 61077 61087 61098 109 
172 183 194 204 215 


.60 799 .60 810 .60 821 .60 831 .60 842 
906 917 927 938 949 

61013 61023 61034 61045 61055 
119 130 140 151 162 
225 236 247 257 268 


6 

7 

8 

9 

10 


2 


30103 


410 

411 
412 
413 
414 


.61 278 .61 289 .61 300 .61 310 .61 321 
384 395 405 416 426 
490 500 511 521 532 
595 606 616 627 637 
700 '711 721 731 742 


.61 331 .61 342 .61 352 .61 363 .61 374 
437 448 458 469 479 
542 553 563 574- 584 
648 658 669 679 690 
752 763 773 784 794 


11 

1 
2 
3 
4 


3 

.47 712 


^ 


415 
416 
417 
418 
419 


.61 805 .61 815 .61 826 .61 836 .61 847 
909 920 930 941 951 

62 014 62 024 62 034 62 045 62 055 
118 128 138 149 159 
221 232 242 252 263 


.61 857 .61 868 .61 878 .61 888 .61 899 
962 972 982 993 62 003 

62 066 62 076 62 086 62 097 107 
170 180 190 201 211 
273 284 294 304 315 


6 
7 
8 
9 
10 


4 
.60 206 




420 

421 
422 
423 
424 


.62 325 .62 335 .62 346 .62 356 .62 366 
428 439 449 459 469 
531 542 552 562 572 
634 644 655 665 675 

737 747 757 767 778 


.62 377 .62 387 .62 397 .62 408 .62 418 
480 490 500 511 521 
583 593 603 613 624 
685 696 706 716 726 
788 798 808 818 829 


10 

1 
2 
3 
4 




425 
426 
427 
428 
429 


.62 839 .62 849 .62 859 .62 870 .62 880 
941 951 961 972 982 

63 043 63 053 63 063 63 073 63 083 
144 155 165 175 185 
246 256 266 276 286 


.62 890 .62 900 .62 910 .62 921 .62 931 
992 63 002 63 012 63 022 63 033 

63 094 104 114 124 134 
195 205 215 225 236 
2% 306 317 327 337 


5 
6 
7 
8 
9 




430 

431 
432 
433 
434 


.63 347 .63 357 .63 367 .63 377 .63 387 
448 458 468 478 488 
548 558 568 579 589 
649 659 669 679 689 
749 759 769 779 789 


.63 397 .63 407 .63 417 .63 428 .63 438 
498 508 518 528 538 
599 609 619 629 639 
699 709 719 729 739 
799 809 819 829 839 


10 

1 
2 
3 
4 




435 
436 
437 
438 
439 


.63 849 .63 859 .63 869 .63 879 .63 889 
949 959 969 979 988 

64 048 64 058 64 058 64 078 64 088 
147 157 167 177 187 
246 256 266 276 286 


.63 899 .63 909 .63 919 .63 929 .63 939 
998 64 008 64 018 64 028 64 038 

64098 108 118 128 137 
197 207 217 227 237 
296 306 316 326 335 


5 
6 
7 
8 
9 




440 

441 
442 
443 
444 


.64 345 .64 355 .64 365 .64 375 .64 385 
444 454 464 473 483 

542 552 562 572 582 
640 650 660 670 680 
738 748 758 768 777 


.64 395 .64 404 .64 414 .64 424 .64 434 
493 503 513 523 532 
591 601 611 621 631 
689 699 709 719 729 
787 797 807 816 826 


9 

1 

2 
3 
4 


• 


445 
446 
447 
448 
449 


.64 836 .64 846 .64 856 .64 865 .64 875 
933 943 953 963 972 

65 031 65 040 65 050 65 060 65 070 
128 137 147 157 167 
225 234 244 254 263 


.64 885 .64 895 .64 904 .64 914 .64 924 
982 992 65 002 65 011 65 021 

65 079 65 089 099 108 118 
176 186 1% 205 215 
273 283 292 302 312 


5 

5 
6 
7 
8 




450 

N 


.65 321 .65 331 .65 341 .65 350 .65 360 


.65 369 .65 379 .65 389 .65 398 .65 408 






12 3 4 


5 6 7 8 9 



.60206 — .65408 



4500—5000 



N 





1 


2 


3 


4 


5 


6 7 


8 


9 


Dif. 
10 


450 


.65 321 


.65 331 


.65 341 


.65 350 


.65 360 


.65 369 


.65 379 .65 389 


.65 398 


.65 408 


451 


418 


427 


437 


447 


456 


466 


475 485 


495 


504 


1 


452 


514 


523 


533 


543 


552 


562 


571 581 


591 


600 


2 


453 


610 


619 


629 


639 


648 


658 


667 677 


686 


6% 


3 


454 


706 


715 


725 


734 


744 


753 


763 772 


782 


792 


4 


455 


.65 801 


.65 811 


.65 820 


.65 830 


.65 839 


.65 849 


.65 858 .65 868 


.65 877 


.65 887 


5 


456 


896 


906 


916 


925 


935 


944 


954 963 


973 


982 


6 


457 


992 


66 001 


66 011 


66020 


66 030 


66039 


66049 66 058 


66 068 


66 077 


7 


458 


66087 


096 


106 


115 


124 


134 


143 153 


162 


172 


8 


459 


181 


191 


200 


210 


219 


229 


238 247 


257 

9 


266 


9 


460 


.66 276 


.66 285 


.66 295 


.66 304 


.66314 


.66 323 


.66 332 .66 342 


.66 351 


.66 361 


9 


461 


370 


380 


389 


398 


408 


417 


427 436 


445 


455 


1 


462 


464 


474 


483 


492 


502 


511 


521 530 


539 


549 


2 


463 


558 


567 


577 


586 


596 


605 


614 624 


633 


642 


3 


464 


652 


661 


671 


680 


689 


699 


708 717 


727 


736 


4 


465 


.66 745 


.66 755 


.66 764 


.66 773 


.66 783 


.66 792 


.66 801 .66 811 


.66 820 


.66 829 


5 


466 


839 


848 


857 


867 


876 


885 


894 904 


913 


922 


5 


467 


932 


941 


950 


960 


969 


978 


987 997 


67 006 


67 015 


6 


468 


67 025 


67 034 


67 043 


67 052 


67 062 


67 071 


67 080 67 089 


099 


108 


7 


469 


117 


127 


136 


145 


154 


164 


173 182 


191 


201 


8 


470 


.67 210 


.67 219 


.67 228 


.67 237 


.67 247 


.67 256 


.67 265 .67 274 


.67 284 


.67 293 


9 


471 


302 


311 


321 


330 


339 


348 


357 367 


376 


385 


1 


472 


394 


v 403 


413 


422 


431 


440 


449 459 


468 


477 


2 


473 


486 


495 


504 


514 


523 


532 


541 550 


560 


569 


3 


474 


578 


587 


596 


605 


614 


624 


633 642 


651 


660 


4 


475 


.67 669 


.67 679 


.67 688 


.67 697 


.67 706 


.67 715 


.67 724 .67 733 


.67 742 


.67 752 


5 


476 


761 


770 


779 


788 


797 


806 


815 825 


834 


843 


5 


477 


852 


861 


870 


879 


888 


897 


906 916 


925 


934 


6 


478 


943 


952 


961 


970 


979 


988 


997 68 006 


68015 


68 024 


7 


479 


68 034 


68043 


68052 


68061 


68070 


68079 


68088 097 


106 


115 


8 


480 


.68124 


.68133 


.68 142 


.68 151 


.68160 


.68 169 


.68 178 .68 187 


.68 196 


.68 205 


9 


481 


215 


224 


233 


242 


251 


260 


269 278 


287 


296 


1 


482 


305 


314 


323 


332 


341 


350 


359 368 


377 


386 


2 


483 


395 


404 


413 


422 


431 


440 


449 458 


467 


476 


3 


484 


485 


494 


502 


511 


520 


529 


538 547 


556 


565 


4 


485 


.68 574 


.68 583 


.68 592 


.68 601 


.68 610 


.68 619 


.68 628 .68 637 


.68 646 


.68 655 


5 


486 


664 


673 


681 


690 


699 


708 


717 726 


735 


744 


5 


487 


753 


762 


771 


780 


789 


797 


806 815 


824 


833 


6 


488 


842 


851 


860 


869 


878 


886 


895 904 


913 


922 


7 


489 


931 


940 


949 


958 


966 


975 


984 993 


69002 


69011 


8 


490 


.69 020 


.69 028 


.69 037 


.69 046 


.69 055 


.69 064 


.69 073 .69082 


.69 090 


.69099 


8 


491 


108 


117 


126 


135 


144 


152 


161 170 


179 


188 


1 


492 


197 


205 


214 


223 


232 


241 


249 258 


267 


276 


2 


493 


285 


294 


302 


311 


320 


329 


338 346 


355 


364 


2 


494 


373 


381 


390 


399 


408 


417 


425 434 


443 


452 


3 


495 


.69 461 


.69469 


.69 478 


.69 487 


.69 496 


.69 504 


.69 513 .69 522 


.69 531 


.69 539 


4 


496 


548 


557 


566 


574 


583 


592 


601 609 


618 


627 


5 


497 


636 


644 


653 


662 


671 


679 


688 697 


705 


714 


6 


498 


723 


732 


740 


749 


758 


767 


775 784 


793 


801 


6 


499 


810 


819 


827 


836 


845 


854 


862 871 


880 


888 


7 


500 


.69 897 


.69906 


.69 914 


.69 923 


.69 932 


.69 940 


.69949 .69958 


.69966 


.69 975 




N 





1 


2 


3 


4 


5 


6 7 


8 


9 



.65321—69975 



10 



5000-5500 





N 


12 3 4 


5 6 7 8 9 


Dif. 

9 

1 
2 
3 
4 


1 


600 

501 
502 
503 
504 


.69 897 .69 906 .69914 .69923 .69 932 
984 992 70001 70010 70018 

70070 70079 088 096 105 
157 165 174 183 191 
243 252 260 269 278 


.69940 .69 949 .69958 .69966 .69975 

70027 70036 70044 70053 70062 

114 122 131 140 148 

200 209 217 226 234 

286 295 303 312 321 


.00000 


505 
506 
507 
508 
509 


.70 329 .70 338 .70 346 .70355 .70 364 
415 424 432 441 449 
501 509 518 526 535 
586 595 603 612 621 
672 680 689 697 706 


.70372 .70381 .70389 .70 398 .70406 
458 467 475 484 492 
544 552 561 569 578 
629 638 646 655 663 
714 723 731 740 749 


5 
5 
6 
7 
8 


2 


50103 


610 

511 
512 
513 
514 


* 

.70 757 .70 766 .70 774 .70 783 .70 791 
842 851 859 868 876 
927 935 944 952 961 

71012 71020 71029 71037 71046 
096 105 113 122 130 


.70 800 .70 808 .70817 .70 825 .70 834 
885 893 902 910 919 
969 978 986 995 71003 

71054 71063' 71071 71079 088 
139 147 155 164 172 


8 

1 
2 
2 
3 


3 

.47 712 


t 


515 
516 
517 
518 
519 


.71 181 .71 189 .71 198 .71 206 .71 214 
265 273 282 290 299 
349 357 366 374 383 
433 441 450 458 466 
517 525 533 542 550 


.71 223 .71 231 .71 240 .71 248 .71 257 
307 315 324 332 341 
391 399 408 416 425 
475 483 492 500 508 
559 567 575 584 592 


4 
5 
6 
6 

7 


4 

.60 206 


6 

.69897 


620 

521 
522 
523 
524 


.71 600 .71 609 .71 617 .71 625 .71 634 
684 692 700 709 717 
767 775 784 792 800 
850 858 867 875 883 
933 941 950* 958 966 


.71642 .71650 .71659 .71667 .71675 
725 734 742 750 759 
809 817 825 834 842 
892 900 908 917 925 
975 983 991 999 7200S 


8 

1 
2 
2 
3 


• 


525 
526 
527 
528 
529 


.72 016 .72024 .72 032 .72 041 .72049 
099 107 115 123 132 
181 189 198 206 214 
263 272 280 288 296 
346 354 362 370 378 


.72 057 .72 066 .72 074 .72 082 .72090 
140 148 156 165 173 
222 , 230 239 247 255 
304 313 321 329 337 
387 395 403 411 419 


4 
5 
6 
6 
7 




630 

531 
532 
533 
534 


.72 428 .72 436 .72 444 .72 452 .72 460 
509 518 526 534 542 
591 599 607 616 624 
673 681 689 697 705 
754 762 770 779 787 


.72 469 .72 477 .72 485 .72 493 .72 501 
550 558 567 575 583 
632 640 648 656 665 
713 722 730 738 746 
795 803 811 819 827 


8 

1 
2 
2 
3 




535 
536 
537 
538 
539 


.72 835 .72 843 .72 852 .72 860 .72 868 
916 925 933 941 949 
997 73 006 73 014 73 022 73 030 

73 078 086 094 102 111 
159 167 175 183 191 


.72 876 .72 884 .72 892 .72 900 .72 908 
957 965 973 981 989 

73 038 73 046 73 054 73 062 73 070 
119 127 135 143 151 
199 207 215 223 231 


4 
5 
6 
6 

7 




640 

541 
542 
543 
544 


.73 239 .73 247 .73 255 .73 263 .73 272 
320 328 336 344 352 
400 408 416 424 432 
480 488 496 504 512 
560 568 576 584 592 


.73 280 .73 288 .73 2% .73 304 .73 312 
360 368 376 384 392 
440 448 456 464 472 
520 528 536 544 552 
600 608 616 624 632 


7 
1 
1 
2 
3 




545 
546 
547 
548 
549 


.73 640 .73 648 .73 656 .73 664 .73 672 
719 727 735 743 751 
799 807 815 823 830 
878 886 894 902 910 
957 965 973 981 989 


.73 679 .73 687 .73 695 .73 703 .73 711 
759 767 775 783 791 
838 846 854 862 870 
918 926 933 941 949 
997 74005 74013 74 020 74028 


4 
4 
5 
6 
6 




660 


.74 036 .74 044 .74 052 .74 060 .74 068 


.74076 .74 084 .74 092 .74 099 .74107 






N 


12 3 4 


5 6 7 8 9 



.69 897 -.74 107 



5500—6000 



11 



N 


1 


2 


3 


4 


5 6 


7 


8 


9 


Dif. 
8 


550 


.74 036 .74 044 


.74 052 


.74 060 


.74 068 


.74 076 .74 084 


.74 092 


.74 099 


.74 107 


551 


115 123 


131 


139 


147 


155 162 


170 


178 


186 


1 


552 


194 202 


210 


218 


225 


233 241 


249 


257 


265 


2 


553 


273 280 


288 


296 


304 


312 320 


327 


335 


343 


2 


554 


351 359 


367 


374 


382 


390 398 


406 


414 


421 


3 


555 


.74 429 .74 437 


.74 445 


.74 453 


.74 461 


.74 468 .74 476 


.74 484 


.74 492 


.74 500 


4 


556 


507 515 


523 


531 


539 


547 554 


562 


570 


578 


5 


557 


586 593 


601 


609 


617 


624 632 


640 


648 


656 


6 


558 


663 671 


679 


687 


695 


702 710 


718 


726 


733 


6 


559 


741 749 


757 


764 


772 


780 788 


7% 


803 


811 


7 


560 


.74 819 .74 827 


.74 834 


.74 842 


.74 850 


.74 858 .74 865 


.74 873 


.74 881 


.74 889 


7 


561 


896 904 


912 


920 


927 


935 943 


950 


958 


966 


1 


562 


974 981 


989 


997 


75 005 


75 012 75 020 


75 028 


75 035 


75 043 


1 


563 


75 051 75 059 


75 066 


75 074 


082 


089 097 


105 


113 


120 


2 


564 


128 136 


143 


151 


159 


166 174 


182 


189 


197 


3 


565 


.75 205 .75 213 


.75 220 


.75 228 


.75 236 


.75 243 .75 251 


.75 259 


.75 266 


.75 274 


4 


566 


282 289 


297 


305 


312 


320 328 


335 


343 


351 


4 


567 


358 366 


374 


381 


389 


397 404 


412 


420 


427 


5 


568 


435 442 


450 


458 


465 


473 481 


488 


4% 


504 


6 


569 


511 519 


526 


534 


542 


549 557 


565 


572 


580 


6 


570 


.75 587 .75 595 


.75 603 


.75610 


.75 618 


.75 626 .75 633 


.75 641 


.75 648 


.75 656 


8 


571 


664 671 


679 


686 


694 


702 709 


717 


724 


732 


1 


572 


740 747 


755 


762 


770 


778 785 


793 


800 


808 


2 


573 


815 823 


831 


838 


846 


853 861 


868 


876 


884 


2 


574 


891 899 


906 


914 


921 


929 937 


944 


952 


959 


3 


575 


.75 967 .75 974 


.75 982 


.75 989 


.75 997 


.76 005 .76 012 


.76 020 


.76 027 


.76 035 


4 


576 


76042 76 050 


76057 


76 065 


76 072 


080 087 


095 


103 


110 


5 


577 


118 125 


133 


140 


148 


155 163 


170 


178 


185 


6 


578 


193 200 


208 


215 


223 


230 238 


245 


253 


260 


6 


579 


268 275 


283 


290 


298 


305 313 


320 


328 


335 


7 


580 


.76 343 .76 350 


.76 358 


.76 365 


.76 373 


.76380 .76 388 


.76 395 


.76 403 


.76 410 


7 


581 


418 425 


433 


440 


448 


455 462 


470 


477 


485 


1 


582 


492 500 


507 


515 


522 


530 537 


545 


552 


559 


1 


583 


567 574 


582 


589 


597 


604 612 


619 


626 


634 


2 


584 


641 649 


656 


664 


671 


678 686 


693 


701 


708 


3 


585 


.76 716 .76 723 


.76 730 


.76 738 


.76 745 


.76 753 .76 760 


.76 768 


.76 775 


.76 782 


4 


5S6 


790 797 


805 


812 


819 


827 834 


842 


849 


856 


4 


587 


864 871 


879 


886 


893 


901 908 


916 


923 


930 


5 


588 


938 945 


953 


960 


967 


975 982 


989 


997 


77004 


6 


589 


77012 77019 


77 026 


77 034 


77 041 


77 048 77 056 


77 063 


77 070 


078 


6 


590 


.77 085 .77 093 


.77100 


.77 107 


.77 115 


.77 122 .77 129 


.77 137 


.77 144 


.77 151 


7 


591 


159 166 


173 


181 


188 


195 203 


210 


217 


225 


1 


592 


232 240 


247 


254 


262 


269 276 


283 


291 


298 


1 


593 


305 313 


320 


327 


335 


342 349 


357 


364 


371 


2 


594 


379 386 


393 


401 


408 


415 422 


430 


437 


444 


3 


595 


.77452 .77 459 


.77 466 


.77 474 


.77 481 


.77 488 .77 495 


.77 503 


.77 510 


.77 517 


4 


596 


525 532 


539 


546 


554 


561 568 


576 


583 


590 


4 


597 


597 605 


612 


619 


627 


634 641 


648 


656 


663 


5 


598 


670 677 


685 


692 


699 


706 714 


721 


728 


735 


6 


599 


743 750 


757 


764 


772 


779 786 


793 


801 


808 


6 


600 

N 


.77 815 .77 822 


.77 830 


.77 S37 


.77 844 


.77 851 .77 859 


.77 866 


.77 873 


.77 880 




1 


2 


3 


4 


5 6 


7 


8 


9 



.74 036 — .77 880 



12 



6000-6500 



i 

.00000 



2 

.30103 



3 

.47 712 



4 

.60 206 



5 

.69897 



6 

,77 815 



N 
600 





12 3 4 


5 


6 


7 


8 


9 


Dif. 
8 


.77 815 


.77 822 .77 830 .77 837 .77 844 


.77 851 


.77 859 


.77 866 


.77 873 


.77 880 


601 


887 


895 902 909 916 


924 


931 


938 


945 


952 


1 


602 


960 


967 974 981 988 


9% 


78 003 


78010 


78 017 


78 025 


2 


603 


78032 


78 039 78046 78053 78 061 


78 068 


075 


082 


089 


097 


2 


604 


104 


111 118 125 132 


140 


147 


154 


161 


168 


3 


605 


.78 176 


.78 183 .78 190 .78 197 .78 204 


.78 211 


.78 219 


.78 226 


.78 233 


.78 240 


4 


606 


247 


254 262 269 276- 


283 


290 


297 


305 


312 


5 


607 


319 


326 333 340 347 


355 


362 


369 


376 


383 


6 


608 


390 


398 405 412 419 


426 


433 


440 


447 


455 


6 


609 


462 


469 476 483 490 


497 


504 


512 


519 


526 


7 


610 


.78 533 


.78 540 .78 547 .78 554 .78 561 


.78 569 


.78 576 


.78 583 


.78 590 


.78 597 


7 


611 


604 


611 618 625 633 


640 


647 


654 


661 


668 


1 


612 


675 


682 689 6% 704 


711 


718 


725 


732 


739 


1 


613 


746 


753 760 767 774 


781 


789 


7% 


803 


810 


2 


614 


817 


824 831 838 845 


852 


859 


866 


873 


880 


3 


615 


.78 888 


.78 895 .78 902 .78 909 .78 916 


.78 923 


.78 930 


.78 937 


.78944 


.78951 


4 


616 


958 


965 972 979 986 


993 


79 000 


79007 


79014 


79021 


4 


617 


79 029 


79036 79043 79 050 79 057 


79064 


071 


078 


085 


092 


5 


618 


099 


106 113 120 127 


134 


141 


148 


155 


162 


6 


619 


169 


176 183 190 197 


204 


211 


218 


225 


232 


6 


620 


.79 239 


.79 246 .79 253 .79 260 .79 267 


.79 274 


.79 281 


.79 288 


.79 295 


.79 302 


7 


621 


309 


316 323 330 337 


344 


351 


358 


365 


372 


1 


622 


379 


386 393 400 407 


414 


421 


428 


435 


442 


1 


623 


449 


456 463 470 477 


484 


491 


498 


505 


511 


2 


624 


518 


525 532 539 546 


553 


560 


567 


574 


581 


3 


625 


.79 588 


.79 595 .79 602 .79 609 .79616 


.79 623 


.79 630 


.79 637 


.79644 


.79 650 


4 


626 


657 


664 671 678 685 


692 


699 


706 


713 


720 


4 


627 


727 


734 741 748 754 


761 


768 


775 


782 


789 


5 


628 


796 


803 810 817 824 


831 


837 


844 


851 


858 


6 


629 


865 


872 879 886 893 


900 


906 


913 


920 


927 


6 


630 


.79 934 


.79941 .79948 .79955 .79 962 


.79969 


.79 975 


.79982 


.79 989 


.799% 


7 


631 


80003 


80010 80017 80024 80030 


80037 


80044 


80051 


80058 


80065 


1 


632 


072 


079 085 092 099 


106 


113 


120 


127 


134 


1 


633 


140 


147 154 161 168 


175 


182 


188 


195 


202 


2 


634 


209 


216 223 229 236 


243 


250 


257 


264 


271 


3 


635 


.80 277 


.80 284 .80291 .80 298 .80 305 


.80 312 


.80318 


.80325 


.80332 


.80339 


4 


636 


346 


353 359 366 373 


380 


387 


393 


400 


407 


4 


637 


414 


421 428 434 441 


448 


455 


462 


468 


475 


5 


638 


482 


489 4% 502 509 


516 


523 


530 


536 


543 


6 


639 


550 


557 564 570 577 


584 


591 


598 


604 


611 


6 


640 


.80 618 


.80625 .80632 .80638 .80645 


.80652 


.80 659 


.80665 


.80 672 


.80679 


6 


641 


686 


693 699 706 713 


720 


726 


733 


740 


747 


1 


642 


754 


760 767 774 781 


787 


794 


801 


808 


814 


1 


643 


821 


828 835 841 848 


855 


862 


868 


875 


882 


2 


644 


889 


895 902 909 916 


922 


929 


936 


943 


949 


2 


645 


.80956 


.80963 .80969 .80976 .80983 


.80990 


.809% 


.81003 


.81 010 


.81 017 


3 


646 


81023 


81030 81037 81043 81050 


81057 


81064 


070 


077 


084 


4 


647 


090 


097 104 111 117 


124 


131 


137 


144 


151 


4 


648 


158 


164 171 178 184 


191 


198 


204 


211 


218 


5 


649 


224 


231 238 245 251 


258 


265 


271 


278 


285 


5 


650 

N 


.81 291 


.81 298 .81 305 .81 311 .81 318 


.81 325 


.81 331 


.81 338 


.81 345 


.81 351 







12 3 4 


5 


6 


7 


8 


9 



.77815— .81361 



6600—7000 



13 



N 


12 3 4 


5 6 7 8 9 


Dif. 

6 

1 
1 
2 
2 




650 

651 
652 
653 
654 


.81 291 .81 298 .81 305 .81 311 .81 318 
358 365 371 378 385 
425 431 438 445 451 
491 498 505 511 518 
558 564 571 578 584 


.81325 .81331 .81338 .81345 .81351 
391 398 405 411 418 
458 465 471 478 485 
525 531 538 544 551 
591 598 604 611 617 


• 


655 
656 
657 
658 
659 


.81 624 .81 631 .81 637 .81 644 .81 651 
690 697 704 710 717 
757 763 770 776 783 
823 829 836 842 849 
889 895 902 908 915 


.81 657 .81 664 .81 671 .81 677 .81 684 
723 730 737 743 750 
790 796 803 809 816 
856 862 , 869 875 882 
921 928 935 941 948 


3 
4 
4 

5 
5 


i 


660 

661 
662 
663 
664 


.81 954 .81 961 .81 968 .81 974 .81 981 

82 020 82 027 82 033 82 040 82 046 

086 092 099 105 112 

151 158 164 171 178 

217 223 230 236 243 


.81 987 .81 994 .82 000 .32 007 .82 014 

82 053 82 060 066 073 079 

119 125 132 138 145 

184 191 197 204 210 

249 256 263 269 276 


7 
1 
1 
2 
3 




665 
666 
667 
668 
669 


.82 282 .82 289 .82 295 .82 302 .82 308 
347 354 360 367 373 
413 419 426 432 439 
478 484 491 497 504 
543 549 556 562 -569 


.82 315 .82 321 .82 328 .82 334 .82341 
380 387 393 400 406 
445 452 458 465 471 
510 517 523 530 536 
575 582 588 595 601 


4 
4 
5 
6 
6 




670 

671 
672 
673 
674 


.82 607 .82 614 .82 620 .82 627 .82 633 
672 679 685 692 698 
737 743 750 756 763 
802 808 814 821 827 
866 872 879 885 892 


.82 640 .82 646 .82 653 .82 659 .82 666 
705 711 718 724 730 
769 776 782 789 795 
834 840 847 853 860 
898 905 911 918 924 


6 

1 
1 
2 
2 


r 


675 
676 
677 
678 
679 

680 

681 
682 
683 
684 


.82 930 .82937 .82 943 .82 950 .82 956 
995 88 001 83 008 83 014 83 020 

83 059 065 072 078 085 
123 129 136 142 149 
187 193 200 206 213 

.83 251 .83 257 .83 264 .83 270 .83 276 
315 321 327 334 340 
378 385 391 398 404 
442 448 455 461 467 
506 512 518 525 531 


.82 963 .82 969 .82 975 .82 982 .82 988 

83 027 83 033 83 040 83 046 83 052 

091 097 104 110 117 

155 161 168 174 181 

219 225 232 238 245 

.83 283 .83 289 .83 296 .83 302 .83 308 
347 353 359 366 372 
410 417 423 429 436 
474 480 487 493 499 
537 544 550 556 563 


3 

4 
4 

5 

5 

7 
1 
1 
2 
3 


N^ 




685 
686 
687 
688 
689 


.83 569 .83 575 .83 582 .83 588 .83 594 
632 639 645 651 658 
696 702 708 715 721 
759 765 771 778 784 
822 828 835 841 847 


.83 601 .83 607 .83 613 .83 620 .83 626 
664 670 677 683 689 
727 734 740 746 753 
790 797 803 809 816 
853 860 866 872 879 


4 
4 
5 
6 
6 




690 

691 
692 
693 
694 


.83 885 .83 891 .83 897 .83 904 .83 910 
948 954 960 967 973 

84 011 84 017 84 023 84 029 84 036 
073 080 086 092 098 
136 142 148 155 161 


.83 916 .83 923 .83 929 .83 935 .83 942 
979 985 992 998 84 004 

84 042 84 048 84 055 84 061 067 
105 111 117 123 130 
167 173 180 186 192 


6 

1 
1 

2 
2 


• 


695 
696 
697 
698 
699 


.84198 .84 205 .84 211 .84 217 .84 223 
261 267 273 280 286 
323 330 336 342 348 
386 392 398 404 410 
448 454 460 466 473 


.84 230 .84 236 .84 242 .84 248 .84 255 
292 298 305 311 317 
354 361 367 373 379 
417 423 429 435 442 
479 485 491 497 504 


3 
4 
4 

5 
5 


j 
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N 


.84 510 .84 516 .84 522 .84 528 .84 535 


.84 541 .84 547 .84 553 .84 559 .84 566 
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704 
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m 

Dif. 

7 
1 
1 
2 
3 


.84 510 .84 516 .84 522 .84 528 .84 535 
572 578 584 590 597 
634 640 646 652 658 
6% 702 708 714 720 
757 763 770 776 782 


.84 541 .84 547 .84 553 
603 609 615 
665 671 677 
726 733 739 
788 794 800 


.84 559 .84 566 
621 628 
683 689 
745 7S1 
807 813 


705 
706 
707 
708 
709 


.84 819 .84 825 .84 831 .84 837 .84 844 
880 887 893 899 905 
942 948 954 960 967 

85003 85 009 85 016 85 022 85 028 
065 071 077 083 089 


.84 850 .84 856 .84 862 
911 917 924 
973 979 985 

85 034 85 040 85 046 
095 101 107 


.84 868 .84 874 
930 936 
991 997 

85 052 85 058 
114 120 


4 
4 
5 
6 
6 


710 

711 
712 
713 
714 


.85 126 .85 132 .85 138 .85 144 .85 150 
187 193 199 205 211 
248 254 260 266 272 
309 315 321 327 333 
370 376 382 388 394 


.85 156 .85 163 .85 169 
217 224 230 
278 285 291 
339 345 352 
400 406 412 


.85 175 .85 181 
236 242 
297 303 
358 364 
418 425 


6 

1 
1 
2 
2 


715 
716 
717 
718 
719 


.85 431 .85 437 .85 443 .85 449 .85 455 
491 497 503 509 516 
552 558 564 570 576 
612 618 625 631 637 
673 679 685 691 697 


.85 461 .85 467 .85 473 
522 528 534 
582 588 594 
643 649 655 
703 . 709 715 


.85 479 .85 485 
540 546 
600 606 
661 667 
721 727 


3 

4 
4 

5 
5 


720 

721 

722 
723 
724 


.85 733 .85 739 .85 745 .85 751 .85 757 
794 800 806 812 818 
854 860 866 872 878 
914 920 926 932 938 
974 980 986 992 998 


.85 763 .85 769 .85 775 
824 830 836 
884 890 8% 
944 950 956 

86004 86010 86016 


.85 781 .85 788 
842 848 
902 908 
962 968 

86022 86 028 


6 

' 1 
1 
2 
2 


725 
726 
727 
728 
729 


.86 034 .86040 .86046 .86 052 .86058 
094 100 106 112 118 
153 159 165 171 177 
213 219 225 231 237 
273 279 285 291 297 


.86064 .86070 .86076 
124 130 136 
183 189 195 
243 249 255 
303 308 314 


.86082 .86 088 
141 147 
201 207 
261 267 
320 326 


3 
4 
4 

5 
5 


730 

731 
732 
733 

734 


.86 332 .86338 .86344 .86 350 .86 356 
392 398 404 410 415 
451 457 463 469 475 
510 516 522 528 534 
570 576 581 587 593 


.86 362 .86 368 .86 374 
421 427 433 
481 487 493 
540 546 552 
599 605 611 


.86 380 .86 386 
439 445 
499 504 
558 564 
617 623 


6 

1 
1 
2 
2 


735 
736 
737 
738 
739 


.86 629 .86 635 .86 641 .86646 .86 652 
688 694 700 705 711 
747 753 759 764 770 
806 812 817 823 829 
864 870 876 882 888 


.86 658 .86 664 .86 670 
717 723 729 
776 782 788 
835 841 847 
894 900 906 


.86676 .86682 
735 741 
794 800 
853 859 
911 917 


3 

4 
4 

5 
5 


740 

741 
742 
743 
744 


.86923 .86 929 .86 935 .86941 .86 947 
982 988 994 999 87 005 

87 040 87 046 87 052 87 058 064 
099 105 111 116 122 
157 163 169 175 181 


.86953 .86958 .86964 

87 011 87 017 87023 

070 075 081 

128 134 140 

186 192 198 


.86970 .86 976 

87 029 87 035 

087 093 

146 151 

204 210 


5 

1 
1 
2 
2 


745 
746 

747 
748 
749 


.87 216 .87 221 .87 227 .87 233 .87 239 
274 280 286 291 297 
332 338 344 349 355 
390 396 402 408 413 
448 454 460 466 471 


.87 245 .87 251 .87 256 
303 309 315 
361 367 373 
419 425 431 
477 483 489 


.87 262 .87 268 
320 326 
379 384 
437 442 
495 500 


3 
3 
4 
4 

5 
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.87 506 .87 512 .87 518 .87 523 .87 529 
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6 

1 

1 

2 

.2 


750 

751 
752 
753 
754 


.87 506 .87 512 .87 518 .87 523 .87 529 
564 570 576 581 587 
622 628 633 639 645 
679 685 691 697 703 
737 743 749 754 760 


.87 535 .87 541 .87 547 .87 552 
593 599 604 610 
651 656 662 668 
708 714 720 726 
766 772 777 783 


.87 558 
616 
674 
731 
789 


755 
756 
757 
758 
759 


.87 795 .87 800 .87 806 .87 812 .87 818 
852 858 864 869 875 
910 915 921 927 933 
967 973 978 984 990 

88024 88030 88 036 88041 88047 


.87 823 .87 829 .87 835 .87 841 
881 887 892 898 
938 944 950 955 
996 88 001 88007 88013 

88053 058 064 070 


.87 846 
904 
961 

88 018 
076 


3 
4 
4 
5 
5 


760 

761 
762 
763 
764 


.88 081 .88 087 .88 093 .88 098 .88 104 
138 144 150 156 161 
195 201 207 213 218 
252 258 264 270 275. 
309 315 321 326 332 


.88110 .88116 .88121 .88127 
167 173 178 184 
224 230 235 241 
281 287 292 298 
338 343 349 355 


.88 133 
190 
247 
304 
360 


5 

1 
1 
2 
2 


765 
766 
767 
763 
769 


.88366 .88372 .88 377 .88 383 .88 389 
423 429 434 440 446 
480 485 491 497 502 
536 542 547 553 559 
593 598 604 610 615 


.88 395 .88 400 .88 406 .88 412 
451 457 463 468 
508 513 519 525 
564 570 576 581 
621 627 632 638 


.88 417 
474 
530 
587 
643 


3 
3 
4 
4 

5 


770 

771 

772 
773 
774 


.88 649 .88 655 .88 660 .88 666 .88 672 
705 711 717 722 728 
762 767 7.73 779 784 
818 824 829 835 840 
874 880 885 891 897 


.88677 .88 683 .88 689 .88 694 
734 739 745 750 
790 795 801 807 
846 852 857 863 
902 908 913 919 


.88 700 
756 
812 
868 
925 


6 

1 
1 
2 
2 


775 
776 
777 
778 
779 


.88 930 .88 936 .88 941 .88 947 .88 953 
986 992 997 89 003 89 009 

89042 89048 89053 059 064 
098 104 109 115 120 
154 159 165 170 176 


.88958 .88 964 .88 969 .88975 

89014 89020 89 025 89 031 

070 076 081 087 

126. 131 137 143 

182 187 193 198 


.88 981 

89037 

092 

148 

204 


3 
4 
4 

5 
5 


780 

781 
782 
783 
784 


.89 209 .89 215 .89 221 .89 226 .89 232 
265 271 276 282 287 
321 326 332 337 343 
376 382 387 393 398 
432 437 443 448 454 


.89 237 .89 243 .89 248 .89 254 
293 298 304 310 
348 354 360 365 
404 409 415 421 
459 465 470 476 


.89 260 
315 
371 
426 
481 


5 

1 
1 
2 
2 


785 
786 
787 
788 
789 


.89 487 .89 492 .89 498 .89 504 .89 509 
542 548 553 559 564 
597 603 609 614 620 
653 658 664 669 675 
708 713 719 724 730 


.89 515 .89 520 .89 526 .89 531 
570 575 581 586 
625 631 636 642 
680 686 691 697 
735 741 746 752 


.89 537 
592 
647 
702 

757 


3 
3 

4 

4 
5 


790 

791 
792 
793 
794 


.89 763 .89 768 .89 774 .89 779 .89 785 
818 823 829 834 840 
873 878 883 889 894 
927 933 938 944 949 
982 988 993 998 90004 


.89 790 .89 796 .89 801 .89 807 
845 851 856 862 
900 905 911 916 
955 960 966 971 

90009 90015 90020 90026 
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867 
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977 
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7% 
797 
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.90037 .90042 .90 048 .90053 .90 059 
091 097 102 108 113 
146 151 157 162 168 
200 206 211 217 222 
255 260 266 271 276 
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119 124 129 135 
173 179 1S4 189 
227 233 238 244 
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.90 086 
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800 
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801 


363 369 


374 380 


385 


390 


3% 401 407 412 


1 


802 


417 423 


428 434 


439 


445 


450 * 455 461 466 


1 


803 


472 477 


482 488 


493 


499 


504 509 515 520 


2 


804 


526 531 


536 542 


547 


553 


558 563 569 574 


2 


805 


.90 580 .90585 


.90 590 .90 596 


.90601 


.90 607 


.90612 .90617 .90623*^.90628 


3 


806 


634 639 


644 650 


655 


660 


666 671 677 682 


3 


807 


687 693 


698 703 


709 


714 


720 725 730 736 


4 


808 


741 747 


752 757 


763 


768 


773 779 784 789 


4 


809 


795 800 


806 811 


816 


822 


827 832 838 843 


5 


810 


.90 849 .90854 


.90859 .90 865 


.90870 


.90 875 


.90 881 .90 886 .90 891 .90 897 
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811 


902 907 


913 918 


924 


929 


934 940 945 950 


1 


812 


956 961 


966 972 


977 


982 


988 993 998 91004 


1 


813 


91009 91014 


91020 91025 


91030 


91036 


91041 91046 91052 057 


2 


814 


062 068 


073 078 


084 


089 


094 100 105 110 


2 


815 


.91 116 .91 121 


.91 126 .91 132 


.91 137 


.91 142 


.91 148 .91 153 .91 158 .91 164 


3 


816 


169 174 


180 185 


190 


196 


201 206 212 217 


4 


817 


222 228 


233 238 


243 


249 


254 259 265 270 


4 


818 


275 281 


286 291 


297 


302 


307 312 318 323 


5 


819 


328 334 


339 344 


350 


355 


360 365 371 376 


5 


820 


.91 381 .91 387 


.91 392 .91 397 


.91403 


.91408 


.91 413 .91 418 .91 424 .91 429 


5 


821 


434 440 


445 450 


455 


461 


466 471 477 482 


1 


822 


487 492 


498 503 


508 


514 


519 524 529 535 


1 


823 


540 545 


551 556 


561 


566 


572 577 582 587 


2 


824 


593 598 


603 609 


614 


619 


624 630 635 640 


2 


825 


.91645 .91651 


.91 656 .91 661 


.91666 


.91 672 


.91 677 .91 682 .91 687 .91 693 


3 


826 


698 703 


709 714 


719 


724 


730 735 740 745 


3 


827 


751 756 


761 766 


772 
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4 


828 


803 808 


814 819 


824 


829 


834 840 845 850 
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829 


855 861 


866 871 


876 


882 
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5 


830 
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.91 918 .91 924 


.91 929 
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92 012 92 018 
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1 


833 


065 070 


075 080 


085 
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117 122 
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143 


148 153 158 163 
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.92 169 .92 174 


.92 179 .92 184 
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.92 195 


.92 200 .92 205 .92 210 .92 215 


3 


836 


221 226 


231 236 


241 


247 


252 257 262 267 


4 


837 
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283 288 


293 


298 


304 309 314 319 


4 


838 


324 330 


335 340 


345 


350 


355 361 366 371 


5 


839 


376 381 


387 392 


397 


402 


407 412 418 423 


5 


840 


.92 428 .92 433 


.92 438 .92 443 


.92 449 


.92 454 


.92 459 .92 464 .92 469 .92 474 
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841 


480 485 


490 495 


500 


505 


511 516 521 526 
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842 


531 536 


542 547 


552 


557 


562 567 572 578 


1 


843 
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593 598 


603 


609 


614 619 624 629 
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844 


634 639 


645 650 


655 


660 


665 670 675 681 


2 


845 


.92 686 .92 691 


.92 696 .92 701 


.92 706 


.92 711 


.92 716 .92 722 .92 727 .92 732 


3 


846 


737 742 


747 752 


758 


763 


768 773 778 783 


3 


847 


788 793 


799 804 


809 


814 


819 824 829 834 
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848 


840 845 


850 855 


860 


865 


870 875 881 886 
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849 


891 896 
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911 
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.92 942 


.92 947 


.92 952 


.92 957 


.92 962 


.92 967 .92 973 


.92 978 


.92 983 .92988 


851 


993 


998 


98 003 


93 008 


93013 


93 018 93 024 


93 029 


93 034 93 039 


1 


852 


93 044 


93 049 


054 


059 


064 


069 075 


080 


085 090 


1 


853 


095 


100 


105 


110 


115 


120 125 


131 


136 141 


2 


854 


146 


151 


156 


161 


166 


171 176 


181 


186 192 


2 


855 


.93 197 


.93 202 


.93 207 


.93 212 


.93 217 


.93 222 .93 227 


.93 232 


.93 237 .93 242 


3 


856 


247 


252 


258 


263 


268 


273 278 


283 


288 293 


4 


857 


298 


303 


308 


313 


318 


323 328 


334 


339 344 


4 


858 


349 


354 


359 


364 


369 


374 379 


384 


389 394 


5 


859 


399 


40+ 


409 


414 


420 


425 430 


435 


440 445 


5 


860 


.93 450 


.93 455' 


.93 460 


.93 465 


.93 470 


.93 475 .93 480 


.93 485 


.93 490 .93 495 


5 


861 


500 


505 


510 


515 


520 


526 531 


536 


541 546 


1 


862 


551 


556 


561 


566 


571 


576 581 


586 


591 596 


1 


863 


601 


606 


611 


616 


621 


626 631 


636 


641 646 


2 


864 


651 


656 


661 


666 


671 


676 682 


687 


692 697 


2 


865 


.93 702 


.93 707 


.93 712 


.93 717 


.93 722 


.93 727 .93 732 


.93 737 


.93 742 .93 747 


3 


866 


752 


757 


762 


767 


772 


777 782 


787 


792 797 


3 


867 


802 


807 


812 


817 


822 


827 832 


837 


842 847 


4 


868 


852 


857 


862 


867 


872 


877 882 


887 


892 897 


4 


869 


902 


907 


912 


917 


922 


927 932 


937 


942 947 


5 


870 


.93 952 


.93 957 


.93 962 


.93 967 


.93 972 


.93 977 .93 982 


.93 987 


.93 992 .93 997 


4 


871 


94 002 


94 007 


94 012 


94 017 


94022 


94 027 94 032 


94 037 


94042 94047 





872 


052 


057 


062 


067 


072 


077 082 


086 


091 0% 


1 


873 


101 


106 


111 


116 


121 


126 131 


136 


141 146 


1 


874 


151 


156 


161 


166 


171 


176 181 


186 


191 196 


2 


875 


.94 201 


.94 206 


.94 211 


.94 216 


.94 221 


.94 226 .94 231 


.94 236 


.94 240 .94 245 


2 


876 


250 


255 


260 


265 


270 


275 280 


285 


290 295 


2 


877 


300 


305 


310 


315 


320 


325 330 


335 


340 345 


3 


878 


349 


354 


359 


364 


369 


374 379 


384 


389 394 


3 


879 


399 


404 


409 


414 


419 


424 429 


433 


438 443 


4 


880 


.94448 


.94 453 


.94 458 


.94 463 


.94 468 


.94 473 .94 478 


.94 483 


.94 488 .94 493 


5 


881 


498 


503 


507 


512 


537 


522 527 


532 


537 542 


1 


882 


547 


552 


557 


562 


567 


571 576 


581 


586 591 


1 


883 


596 


601 


606 


611 


616 


621 626 


630 


635 640 


2 


884 


645 


650 


655 


660 


665 


670 675 


680 


685 689 


2 


885 


.94 694 


.94 699 


.94 704 


.94 709 


.94 714 


.94 719 .94 724 


.94 729 


.94 734 .94 738 


3 


886 


743 


748 


753 


758 


763 


768 773 


778 


783 787 


3 


887 


792 


797 


802 


807 


812 


817 822 


827 


832 836 


4 


888 


841 


846 


851 


856 


861 


866 871 


876 


880 885 


4 


889 


890 


895 


900 


905 

0* 


910 


915 919 


924 


929 934 


5 


890 


.94 939 


.94 944 


.94 949 


.94 954 


.94 959 


.94 963 .94 968 


.94 973 


.94 978 .94 983 


4 


891 


988 


993 


998 


95 002 


95 007 


95 012 95 017 


95 022 


95 027 95 032 





892 


95 036 


95 041 


95 046 


051 


056 


061 066 


071 


075 080 


1 


893 


085 


090 


095 


100 


105 


109 114 


119 


124 129 


1 


894 


134 


139 


143 


148 


153 


158 163 


168 


173 177 


2 


895 


.95 182 


.95 187 


.95 192 


.95 197 


.95 202 


.95 207 .95 211 


.95 216 


.95 221 .95 226 


2 


896 


231 


236 


240 


245 


250 


255 260 


265 


270 274 


2 


897 


279 


284 


289 


294 


299 


303 308 


313 


318 323 


3 


898 


328 


332 


337 


342 


347 


352 357 


361 


366 371 


3 


899 


376 


381 


386 


390 


395 


400 405 


410 


415 419 


4 


900 
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.95 424 


.95 429 


.95 434 


.95 439 


.95 444 


.95 448 .95 453 


.95 458 


.95 463 .95 468 
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.95 424 


.95 429 .95 434 .95 439 


.95 444 


.95 448 


.95 453 


.95 458 .95 463 .95 468 




901 


472 


477 482 487 


492 


497 


501 


506 511 516 


1 




902 


521 


525 530 535 


540 


545 


550 


554 559 564 


1 




903 


569 


574 578 583 


588 


593 


598 


602 607 612 


2 




904 


617 


622 626 631 


636 


641 


646 


650 655 660 


2 




905 


.95 665 


.95 670 .95 674 .95 679 


.95684 


.95 689 


.95 694 


.95 698 .95 703 .95 708 


3 




906 


713 


718 722 727 


732 


737 


742 


746 751 756 


3 




907 


761 


766 770 775 


780 


785 


789 


794 799 804 


4 




908 


809 


813 818 823 


828 


832 


837 


842 847 852 


4 




909 


856 


861 866 871 


875 


880 


885 


890 895 899 


5 




910 


.95 904 


.95 909 .95 914 .95 918 


.95 923 


.95 928 


.95 933 


.95 938 .95 942 .95 947 


4 




911 


952 


957 961 966 


971 


976 


980 


985 990 995 







912 


999 


96004 96009 96014 


96019 


96023 


96 028 


96033 96038 96 042 


1 




913 


96047 


052 057 061 


066 


071 


076 


080 085 090 


1 




914 


095 


099 104 109 


114 


118 


123 


128 133 137 


2 




915 


.96142 


.96 147 .96 152 .96 156 


.96161 


.96166 


.96 171 


.96 175 .96 180 .96 185 


2 




916 


190 


194 199 204 


209 


213 


218 


223 227 232 


2 




917 


237 


242 246 251 


256 


261 


265 


270 275 280 


3 




918 


284 


289 294 298 


303 


308 


313 


317 322 327 


3 




919 


332 


336 341 346 


350 


355 


360 


365 369 374 


4 




920 


.96 379 


.96384 .96388 .96 393 


.96398 


.96 402 


.96407 


.96412 .96417 .96421 


5 




921 


426 


431 435 440 


445 


450 


454 


459 464 468 


1 




922 


473 


478 483 487 


492 


497 


501 


506 511 515 


1 




923 


520 


525 530 534 


539 


544 


548 


553 558 562 


2 




924 


567 


572 577 581 


586 


591 


595 


600 605 609 


2 




925 


.96 614 


.96 619 .96 624 .96 628 


.96 633 


.96638 


.96 642 


.96647 .96 652 .96656 


3 




926 


661 


666 670 675 


680 


685 


689 


694 699 703 


3 




927 


708 


713 717 722 


727 


731 


736 


741 745 750 


4 




928 


755 


759 764 769 


774 


778 


783 


788 792 797 


4 




929 


802 


806 811 816 


820 


825 


830 


834 839 844 


5 




930 


.96848 


.96853 .96 858 .96 862 


.96 867 


.96 872 


.96 876 


.96 881 .96 886 .96890 


4 




931 


895 


900 904 909 


914 


918 


923 


928 932 937 







932 


942 


946 951 956 


960 


965 


970 


974 979 984 


1 




933 


988 


993 997 97 002 


97 007 


97011 


97 016 


97 021 97 025 97030 


1 




934 


97035 


97 039 97044 049 


053 


058 


063 


067 072 077 


2 




935 


.97 081 


.97086 .97090 .97095 


.97100 


.97104 


.97109 


.97 114 .97 118 .97 123 


2 




936 


128 


132 137 142 


146 


151 


155 


160 165 169 


2 




937 


174 


179 183 188 


192 


197 


202 


206 211 216 


3 


1 


938 


220 


225 230 234 


239 


243 


248 


253 257 262 


3 




939 


267 


271 276 280 


285 


290 


294 


299 304 308 


4 




940 


.97 313 


.97 317 .97 322 .97 327 


.97 331 


.97 336 


.97340 


.97 345 .97 350 .97 354 


5 




941 


359 


364 368 373 


377 


382 


387 


391 396 400 


1 




942 


405 


410 414 419 


424 


428 


433 


437 442 447 


1 




943 


451 


456 460 465 


470 


474 


479 


483 488 493 


2 




944 


497 


502 506 511 


516 


520 


525 


529 534 539 


2 




945 


.97 543 


.97 548 .97 552 .97 557 


.97 562 


.97 566 


.97 571 


.97 575 .97 580 .97 585 


3 




946 


589 


594 598 603 


607 


612 


617 


621 626 630 


3 




947 


635 


640 644 649 


653 


658 


663 


667 672 676 


4 




948 


681 


685 690 695 


699 


704 


708 


713 717 722 


4 


f 


949 


727 


731 736 740 


745 


749 


754 


759 763 768 


5 




950 

N 


.97 772 


.97 777 .97 782 .97 786 


.97 791 


.97 795 


.97 800 


.97 804 .97 809 .97 813 









12 3 


4 


5 


6 


7 8 9 



.95424— .97813 



9500—10000 
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K 


12 3 4 


5 6 7 8 


9 


Dif. 

4 


950 


.97 772 .97 777 .97 782 .97 786 .97 791 


.97 795 .97 800 .97 804 .97 809 


.97 813 


951 


818 823 827 832 836 


841 845 850 855 


859 





952 


864 868 873 877 882 


886 891 896 900 


905 


1 


953 


909 914 918 923 928 


932 93.7 941 946 


950 


1 


954 


955 959 964 968 973 


978 982 987 991 


996 


2 


955 


.98 000 .98 005 .98 009 .98 014 .98 019 


.98023 .98 028 .98032 .98037 


.98 041 


2 


956 


046 050 055 059 064 


068 073 078 082 


087 


2 


957 


091 0% 100 105 109 


114 118 123 127 


132 


3 


958 


137 141 146 150 155 


159 164 168 173 


177 


3 


959 


182 186 191 \95 200 


204 209 214 218 


223 


4 


960 


.98 227 .98 232 .98 236 .98 241 .98 245 


.98 250 .98 254 .98 259 .98 263 


.98 268 


5 


961 


272 277 281 286 290 


295 299 304 308 


313 


1 


962 


318 322 327 331 336 


340 345 349 354 


»358 


1 


963 


363 367 372 376 381 


385 390 394 399 


403 


2 


964 


408 412 417 421 426 


430 435 439 444 


448 


2 


965 


.98 453 .98457 .98 462 .98466 .98471 


.98475 .98480 .98484 .98489 


.98 493 


3 


966 


498 502 507 511 516 


520 525 529 534 


538 


3 


967 


543 547 552 556 561 


565 570 574 579 


583 


4 


968 


588 592 597 601 605 


610 614 619 623 


628 


4 


969 


632. 637 641 646 650 


655 659 664 668 


673 


5 


970 


.98 677 .98 682 .98 686 .98 691 .98695 


.98 700 .98 704 .98 709 .98 713 


.98 717 


4 


971 


722 726 731 735 740 


744 749 753 758 


762 





972 


767 771 776 780 784 


789 793 798 802 


807 


1 


973 


811 816 820 825 829 


834 838 843 847 


851 


I 


974 


856 860 865 869 874 


878 883 887 892 


896 


2 


975 


.98 900 .98 905 -98 909 .98 914 .98 918 


.98923 .98927 .98932 .98 936 


.98 941 


2 


976 


945 949 954 958* 963 


967 972 976 981 


985 


2 


977 


989 994 998 99003 99007 


99012 99016 99021 99 025 


99029 


3 


978 


99034 99038 99043 047. 052 


056 061 065 069 


074 


3 


979 


078 083 087 092 0% 


100 105 109 114 


118 


4 


980 


.99 123 .99 127 .99 131 .99 136 .99 140 


.99 145 .99 149 .99 154 .99 158 


.99162 


5 


981 


167 171 176 180 185 


189 193 198 202 


207 


1 


982 


211 216 220 224 . 229 


■ 233 238 242 247 


251 


1 


983 


255 260 264 269 273 


277 282 286 291 


295 


2 


984 


300 304 308 313 317 


322 326 330 335 


339 


2 


985 


.99344 .99348 .99352 .99 357 .99 361 


.99 366 .99 370 .99 374 .99 379 


.99383 


3 


986 


388 392 396 401 405 


410 414 419 423 


427 


3 


987 


432 436 441 445 449 


454 458 463 467 


471 


4 


988 


476 480 484 489 493 


498 502 506 511 


515 


4 


989 


520 524 528 533 537 


542 546 550 555 


559 


5 


990 


.99 564 .99 568 .99 572 ;99 577 .99 581 


.99 585 .99 590 .99 594 .99 599 


.99 603 


4 


991 


607 612 616 621 625 


629 634 638 642 


647 





992 


651 656 660 664 669 


673 677 682 686 


691 


1 


993 


695 699 704 708 712 


717 721 726 730 


734 


1 


994 


739 743 747 752 756 


760 765 769 774 


778 


2 


995 


.99 782 .99 787 .99 791 .99 795 .99 800 


.99 804 .99 808 .99 813 .99 817 


.99 822 


2 


996 


826 830 835 839 843 


848 852 856 861 


865 


2 


997 


870 874 878 883 887- 


891 896 900 904 


909 


3 


998 


913 917 922 926 930 


935 939 944 948 


952 


3 


999 


957 961 965 970 974 


978 983 987 991 


996 


4 


1000 
N 


.00000 .00004 .00009 .00 013 .00017 


.00022 .00026 .00030 .00035 


.00039 




12 3 4 


5 6 7 8 


• 





.97772— .99996 
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10000—10500 



N 


1 


2 3 4 


5 6 7 8 9 


1000 


.00000 .00004 


.00009 .00013 .00017 


.00022 .00026 .00030 .00035 .00039 


01 


043 048 


052 056 061 


065 069 074 078 082 


02 


087 091 


095 100 104 


108 113 117 121 126 


03 


130 134 


139 143 147 


152 156 160 165 169 


04 


173 178 


182 186 191 


195 199 204 208 212 


05 


.00 217 .00 221 


.00 225 .00 230 .00 234 


.00 238 .00 243 .00 247 .00 251 .00 255 


06 


260 264 


268 273 277 


281 286 290 294 299 


07 


303 307 


312 316 320 


325 329 333 337 342 


08 


346 350 


355 359 363 


368 372 376 381 385 


09 


389 393 


398 402 406 


411 415 419 424 428 


1010 


.00432 .00 436 


.00441 .00445 .00449 


.00454 .00458 .00 462 .00467 .00471 


. 11 


475 479 


484 488 ' 492 


497 501 505 509 514 


12 


518 522 


527 531 535 


540 544 548 552 557 


13 


561 565 


570 574 578 


582 587 591 595 600 


14 


604 608 


612 617 621 


625 629 634 638 642 


15 


.00 647 .00651 


.00655 .00 659 .00664 


.00 668 .00 672 .00677 .00681 .00685 


16 


689 694 


698 702 706 


711 715 719 724 728 


17 


732 736 


741 745 749 


753 758 762 766 771 


18 


775 779 


783 788 792 


796 800 805 809 813 


19 


817 822 


826 830 834 


839 843 847 852 856 


1020 


.00 860 .00 864 


.00 869 .00 873 .00 877 


.00 881 .00 886 .00 890 .00 894 .00 898 


21 


903 907 


911 915 920 


924 928 932 937 941 


22 


945 949 


' 954 958 962 


966 971 975 979 983 


23 


988 992 


996 01000 01005 


01009 01013 01017 01022 01026 


24 


01030 01034 


01 038 043 047 


051 055 060 064 068 


25 


.01 072 .01 077 


.01081 .01085 .01089 


.01 094 .01 098 .01 102 .01 106 .01 111 


26 


115 119 


123 127 132 


* 136 140 144 149 153 


27 


157 161 


166 170 174 


178 182 187 191 195 


28 


199 204 


208 212 216 


220 225 229 233 237 


29 


242 246 


250 254 258 


263 267 271 275 280 


1030 


.01 284 .01 288 


.01 292 .01 2% .01 301 


.01 305 .01 309 .01 313 .01 317 .01 322 


31 


326 330 


334 339 343 


347 351 355 360 364 


32 


368 372 


376 381 385 


389 393 397 402 406 


33 


410 414 


418 423 427 


431 435 439 444 448 


34 


452 456 


460 " 465 469 


473 477 481 486 490 


35 


.01 494 .01 498 


.01502 .01507 .01511 


.01 515 .01 519 .01 523 .01 528 .01 532 


36 


536 540 


544 549 553 


557 561 565 569 574 


37 


578 582 


586 590 595 


599 603 607 611 616 


38 


620 624 


628 632 636 


641 645 649 653 657 


39 


662 666 


670 674 678 


682 687 691 695 699 


1040 


.01 703 .01 708 


.01 712 .01 716 .01 720 


.01 724 .01 728 .01 733 .01 737 .01 741 


41 


745 749 


753 758 762 


766 770 774 778 783 


42 


787 • 791 


795 799 803 


808 812 816 820 824 


43 


828 833 


837 841 845 


849 853 858 862 866 


44 


870 874 


878 883 887 


891 895 899 903 907 


45 


.01 912 .01 916 


.01 920 .01 924 .01 928 


.01 932 .01 937 .01 941 .01 945 .01 949 


46 


953 957 


961 966 970 


974 978 982 986 991 


47 


995 999 


02 003 02 007 02 011 


02 015 02 020 02 024 02 028 02 032 


48 


.02 036 02 040 


044 049 053 


057 061 065 069 073 


49 


078 082 


086 090 094 


098 102 107 111 115 


1050 


.02 119 .02123 


.02 127 .02 131 .02 135 


.02 140 .02 144 .02 148 .02 152 .02 156 


N 


1 


2 3 4 


5 6 7 8 9 



.00000 — .02156 



10500—11000 
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K 

1050 

51 

52 
53 
54 

55 
56 
57 
58 
59 



8 



9 



.02 119 .02 123 .02 127 .02 131 .02 135 
160 164 169 173 177 
202 206 210 214 218 
243 247 251 255 259 
284 288 292 2% 301 

.02 325 .02 329 .02 333 .02 338 .02 342 
366 371 375 379 383 
407 412 416 420 424 
449 453 457 461 465 
490 494 498 502 506 



.02 140 .02 144 .02 148 .02 152 .02 156 

181 185 189 193 197 

222 226 230 235 239 

263 268 272 276 280 

305 309 313 317 321 

.02 346 .02 350 .02 354 .02 358 .02 362 
387 391 395 399 403 
428 432 436 440 444 
469 473 477 481 485 
510 514 518 522 526 



1060 .02 531 .02 535 .02 539 .02 543 .02 547 

61 572 576 580 584 588 

62 612 617 621 625 629 

63 653 657 661 666 670 

64 694 698 702 706 710 

65 .02 735 .02 739 .02 743 .02 747 .02 751 

66 776 780 784 788 792 

67 816 821 825 829 833 

68 857 861 865 869 873 

69 898 902 906 910 914 



.02 551 .02 555 

592 596 

633 637 

674 678 

715 719 

.02 755 .02 759 

796 800 

837 841 

877 882 

918 922 



.02 559 .02 563 .02 567 
600 604 608 
641 645 649 
682 686 690 
723 727 ,731 

.02 763 .02 768 .02 772 
804 808 812 
845 849 853 
886 890 894 
926 930 934 



1070 .02 938 .02 942 .02 946 .02 951 .02 955 

71 979 983 987 991 995 

72 03 019 03 024 03 028 03 032 03 036 

73 060 064 068 072 076 

74 100 104 109 113 117 

75 .03 141 .03 145 .03 149 .03 153 .03 157 

76 181 185 189 193 197 

77 222 226 230 234 238 

78 262 266 270 274 278 

79 302 306 310 314 318 



.02 959 .02 963 
999 03003 

03 040 044 
080 084 
121 125 

.03 161 .03 165 
201 205 
242 246 
282 286 
322 326 



.02 967 .02 971 .02 975 

03 007 03 011 03 015 

048 052 056 

088 092 096 

129 133 137 

.03 169 .03 173 .03 177 
209 214 218 
250 254 258 
290 294 298 
330 334 338 



1080 

81 

82 
83 
84 

85 
86 
87 
88 
89 

1090 

91 
92 
93 
94 

95 
96 
97 
98 
99 



.03 342 .03 346 .03 350 .03 354 .03 358 

383 387 391 395 399 

423 427 431 435 439 

463 467 471 475 479 

503 507 511 515 519 

.03 543 .03 547 .03 551 .03 555 .03 559 

583 587 591 595 599 

623 627 631 635 639 

663 667 671 675 679 

703 707 711 715 719 

.03 743 .03 747 .03 751 .03 755 .03 759 

782 786 790 794 798 

822 826 830 834 838 

862 866 870 874 878 

902 906 910 914 918 



.03 941 
981 

04 021 
060 
100 



.03 945 .03 949 
985 989 

04 025 04 029 
064 068 
104 108 



.03 953 .03 957 
993 997 

04 033 04 036 
072 076 
112 116 



.03 362 .03 366 .03 371 .03 375 .03 379 

403 407 411 415 419 

443 447 451 455 459 

483 487 491 495 499 

523 527 531 535 539 

.03 563 .03 567 .03 571 .03 575 .03 579 

603 607 611 615 619 

643 647 651 655 659 

683 687 691 695 699 

:723 727 731 735 739 

.03 763 .03 767 .03 771 .03 775 .03 778 

802 806 810 814 818 

842 846 850 854 858 

882 886 890 894 898 

.922 926 930 933 937 

.03 961 .03 965 .03 969 .03 973 .03 977 

04001 04005 04009 04013 04017 

040 044 048 052 056 

080 084 088 092 096 

120 123 127 131 135 



1100 



N 



.04 139 .04 143 .04 147 .04 151 .04 155 .04 159 .04 163 .04 167 .04 171 .04 175 



8 



.02 119 -.04 175 
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TABLE H 



IMPORTANT CONSTANTS AND THEIR COMMON LOGARITHMS 



= 2. 71 828 183 
= 0. 43 429 448 

= 2.30 258 5 . 



The circumference of a circle . . . . = 360° . 

= 21600 / . 

= 1296000" . 

w = 3. 14 159 265 358 979 323 846 264 338 328 .... 

it* =9.86 960440 

1/tt =0.31830989 

I/tt* . . =0.10132118 

y/tr =1.77 245 385 

l/y/ir =0.56418 958 

V(3/*r) =0.97 720 502 

V(4/xr) =1.12 837 917 

Vt =1.46459189 

l(J/w =0.68 278 406 

1 radian = 180°/tt =57.29 577 951° 

= 3 437. 74 677' 
= 206 264. 806" 

In terms of a radian 1° = 0. 01 745 329 

r =0.00029089 

1" = 0. 00 000 485 

Base of natural logarithms = e . . . . 

Modulus of common logarithms = logi e . 

Factor by which to multiply common logs, 

to obtain natural logs, or 1/logio e . . 

1 meter = 39.37 inches 

= 1.09 3611 yard 
= 3.28 083 3 feet 

1 kilometer = 0.62 137 mile 

1 mile = 1.60 934 7 kilom. 

1 yard = 0.91 440 2 metre 

1 foot = 0.30 480 1 metre 

1 inch =25.40 005 mm. 

1 pound Ay = 7000 grains 

= 453.59 242 77 grammes 

1 ounce Av = 28.34 953 grammes 

1 ounce Troy = 31.10348 grammes 

1 grain = 0.06 479 892 gramme 

1 kilogramme = 2.20 462 2 pounds Av. 

1 gramme = 15.43 235 639 grains 

1 litre = 1.05 668 U. S. quart 

= 0.26417 U. S. gallon 
= 33.814 U. S. fluid oz 

1 quart, U. S = 0.94 636 litre . 

1 gallon, U. S = 3.78 544 litres . 

1 fluid ounce = 0.02 957 3 litre 

1 gallon U. S = 231 cu. inches 

1 British gallon = 4.54 346 litres . 

1 British bushel = 36.34 77 litres . 



Common Logarithms 

2. 55 630 250 
4. 33 445 375 
6. 11 260 500 
0. 49 714 987 

0. 99 429 975 

1. 50 285 013 
1.00 570025 

0. 24 857 494 

1. 75. 142 506 
1.98 998 569 
0. 05 245 506 
0. 16 571 662 
1.83 428338 
1. 75 812 263 

3. 53 627 388 
5.31442 513 
2. 24 187 737 
4.46372 612 
6. 68 557 487 

0. 43 429 448 
1.63 778 431 

0.36 22157 
1.59 516 54 
0. 03 886 29 
0.5159842 

1. 79 335 03 
0.20664 97 
1.96113 71 
1. 48 401 58 
1. 40 483 46 
3. 84 509 80 
2. 65 666 58 
1.45 254 59 

1. 49 280 91 

2. 81 156 78 
0. 34 333 42 
1. 18 843 22 
0.02 3944 
1. 42 188 4 

1. 52 910 
1.97605 6 

0. 57 811 6 
2.47 090 

2. 36 361 20 
0. 65 738 67 

1. 56 047 69 
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TABLE HI 



THE COMMON LOGARITHMS 



OF THE 



TRIGONOMETRIC FUNCTIONS OF ANGLES 



From 1° to 89' 



FOE EVERY MINUTE 



FIVE-PLACE MANTISSAS 



1^-4° 
2.2418 
2.2419 
1.0680 

85°-88° 
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1° 






r 


log sin 


log tan log cot 


log cos 


r 




8-10 


8-10 1 


9-10 









.24186 


.24 192 .75 808 


.99 993 


60 


1 


903 


910 090 


993 


59" 


2 


25 609 


25 616 74 384 


993 


58 


3 


26304 


26312 73 688 


993 


57 


4 


988 


9% 004 


992 


56 


5 


.27 661 


.27 669 .72 331 


.99992 


55 


6 


28 324 


28 332 71668 


992 


54 


7 


977 


986 014 


992 


53 


8 


29621 


29 629 70 371 


992 


52 


9 


30 255 


30 263 69 737 


991 


51 


10 


.30 879 


.30 888 .69112 


.99 991 


50 


11 


31495 


31505 68 495 


991 


49 


12 


32103 


32112 67 888 


990' 


48 


13 


702 


711 289 


990 


47 


14 


33 292 


33 302 66698 


990 


46 


15 


.33 875 


.33 886 .66 114 


.99990 


45 


16 


34 450 


34 461 65 539 


989 


44 


17 


35 018 


35 029 64 971 


989 


43 


18 


578 


590 410 


989 


42 


19 


36131 


36143 63 857 


989 


41 


80 


.36 678 


.36 689 .63 311 


.99988 


40 


21 


37 217 


37 229 62 771 


988 


39 


22 


750 


762 238 


988 


38 


23 


38 276 


38 289 61711 


987 


37 


24 


7% 


809 191 


987 


36 


25 


.39 310 


.39 323 .60677 


.99 987 


35 


26 


818 


832 168 


986 


34 


27 


40320 


40 334 59 666 


986 
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987 


10 


50 


138 


154 


984 


10 


28 


.38 276 


.38 289 


.99987 


37 


83 


.43 216 


.43 232 


.99984 


27 


10 


363 


376 


987 


50 


10 


293 


309 


984 


50 


20 


450 


463 


987 


40 


20 


371 


387 


984 


40 


30 


537 


550 


987 


30 


30 


448 


464 


984 


30 


40 


624 


636 


987 


20 


40 


526 


542 


984 


20 


50 


710 


723 


987 


10 


50 


603 


619 


984 


10 


24 


.38 7% 


.38 809 


.99987 


36 


34 


.43 680 


.43 696 


.99984 


26 


10 


882 


895 


987 


50 


10 


757 


773 


984 


50 


20 


968 


981 


987 


40 


20 


834 


850 


984 


40 


30 


39054 


39067 


987 


30 


30 


910 


927 


984 


30 


40 


139 


153 


987 


20 


40 


987 


44 003 


984 


20 


50 


225 


238 


987 


10 


50 


44 063 


080 


983 


10 


25 


.39 310 


.39 323 


.99987 


35 


35 


.44139 


.44 156 


.99983 


25 


10 


395 


408 


987 


50 


10 


216 


232 


983 


50 


20 


480 


493 


987 


40 


20 


292 


308 


983 


40 


30 


565 


578 


987 


30 


30 


367 


384 


983 


30 


40 


649 


663 


987 


20 


40 


443 


460 


983 


20 


50 


734 


747 


986 


10 


50 


519 


536 


983 


10 


26 


.39 818 


.39 832 


.99986 


34 


36 


.44 594 


.44 611 


.99983 


24 


10 


902 


916 


986 


50 


10 


669 


686 


983 


50 


20 


986 


40000 


986 


40 


20 


745 


762 


983 


40 


30 


40070 


083 


986 


30 


30 


820 


837 


983 


30 


40 


153 


167 


986 


20 


40 


895 


912 


983 


20 


50 


237 


250 


986 


10 


50 


969 


987 


983 


10 


27 


.40 320 


.40 334 


.99986 


33 


87 


.45 044 


.45 061 


.99983 


23 


10 


403 


417 


986 


50 


10 


119 


136 


983 


50 


20 


486 


500 


986 


40 


20 


193- 


210 


983 


40 


30 


569 


583 


986 


30 


30 


267 


285 


983 


30 


40 


651 


665 


986 


20 


40 


341 


359 


982 


20 


50 


734 


748 


986 


10 


50 


415 


433 


982 


10 


28 


.40 816 


.40830 


.99986 


32 


38 


.45 489 


.45 507 


.99 982 


22 


10 


898 


913 


986 


50 


10 


563 


581 


982 


50 


20 


980 


995 


986 


40 


20 


637 


655 


982 


40 


30 


41062 


41077 


986 


30 


30 


710 


728 


982 


30 


40 


144 


158 


986 


20 


40 


784 


802 


982 


20 


50 


225 


240 


985 


10 


50 


857 


875 


982 


10 


29 


.41 307 


.41 321 


.99985 


31 


39 


.45 930 


.45 948 


.99982 


21 


10 


388 


403 


985 


50 


10 


46003 


46021 


982 


50 


20 


469 


484 


985 


40 


20 


076 


094 


982 


40 


30 


550 


565 


985 


30 


30 


149 


167 


982 


30 


40 


631 


646 


985 


20 


40 


222 


240 


982 


20 


50 


711 


726 


985 


10 


50 


294 


312 


982 


10 


30 


.41 792 

4% 4 4t 


.41 807 

A tf 4t 


.99985 

4fe 4 Ai 


30 


40 


.46366 

A 4 Ai 


.46 385 

A 4 A, 


.99982 


20 




8-10 


8-10 


9-10 






8-10 


8-10 


9-10 




i n 


log 008 


log 00 1 


log sin 


it i 


i it 


log 008 


log cot 


log tin 


ii i 



88* 



52 



(K-20 / 

5.68 55 
5.68 55 
T.9999 
89°4(T 

-W° 

20-60 7 

3.76 47 

3.76 47 

T.9999 

89°- 



1°-1° 40* 

2.24 18 
2.24 19 
T.9998 
88° 20 / 
-89° . 



1° 40 / -2° 

2.46 36 

2.4638 

199 97 

88°- 



r rr 


log sin 


log tan 


log COB 


tt t 


t tt 


log sin 


log tan 


log cos 


it t 




8-10 

.46 366 


8-10 

.46 385 


9-10 

.99 982 






8-10 

.50 504 


8-10 

.50 527 


9-10 

.99978 




40 


20 


50 


10 


10 


439 


457 


982 


50 


10 


570 


593 


978 


50 


20 


511 


529 


982 


40 


20 


636 


658 


978 


40 


30 


583 


602 


981 


30 


30 


701 


724 


978 


30 


40 


655 


674 


981 


20 


40 


767 


789 


977 


20 


50 


727 


745 


981 


10 


50 


832 


855 


977 


10 


41 


.46 799 


.46 817 


.99981 


19 


51 


.50 897 


.50 920 


.99977 


9 


10 


870 


889 


981 


50 


10 


963 


985 


977 


50 


20 


942 


960 


981 


40 


20 


51028 


51050 


977 


40 


30 


47 013 


47032 


981 


30 


30 


092 


115 


977 


30 


40 


084 


103 


981 


20 


40 


157 


180 


977 


20 


50 


155 


174 


981 


10 


50 


222 


245 


977 


10 


42 


.47 226 


.47 245 


.99981 


18 


52 


.51 287 


.51 310 


.99 977 


8 


10 


297 


316 


981 


50 


10 


351 


374 


977 


50 


20 


368 


387 


981 


40 


20 


416 


439 


977 


40 


30 


439 


458 


981 


30 


30 


480 


503 


977 


30 


40 


509 


528 


981 


20 


40 


544 


568 


977 


20 


50 


580 


599 


981 


10 


50 


609 


632 


977 


10 


48 


.47 650 


.47669 


.99 981 


17 


58 


.51 673 


.51 696 


.99977 


7 


10 


720 


740 


980 


50 


10 


737 


760 


976 


50 


20 


790 


810 


980 


40 


20 


801 


824 


976 


40 


30 


860 


880 


980 


30 


30 


864 


888 


976 


30 


40 


930 


950 


980 


20 


40 


928 


952 


976 


20 


50 


48000 


48 020 


980 


10 


50 


992 


52 015 


976 


10 


44 


.48 069 


.48 089 


.99 980 


16 


54 


.52 055 


.52 079 


.99976 


6 


10 


139 


159 


980 


50 


10 


119 


143 


976 


50 


20 


208 


228 


980 


40 


20 


182 


206 


976 


40 


30 


278 


298 


980 


30 


30 


245 


269 


976 


30 


40 


347 


367 


980 


20 


40 


308 


332 


976 


20 


50 


416 


436 


980 


10 


50 


371 


396 


976 


10 


45 


.48 485 


.48 50.5 


.99 980 


15 


55 


.52 434 


.52 459 


.99976 


5 


10 


554 


574 


980 


50 


10 


497 


522 


976 


50 


20 


622 


643 


980 


40 


20 


560 


584 


976 


40 


30 


691 


711 


980 


30 


30 


623 


647 


975 


30 


40 


760 


780 


979 


20 


40 


685 


710 


975 


20 


50 


828 


849 


979 


10 


50 


748 


772 


975 


10 


46 


.48896 


.48 917 


.99 979 


14 


56 


.52 810 


.52 835 


.99 975 


4 


10 


965 


985 


979 


50 


10 


872 


897 


975 


50 


20 


49033 


49 053 


979 


40 


20 


935 


960 


975 


40 


30 


101 


121 


979 


30 


30 


997 


53 022 


975 


30 


40 


169 


189 


979 


20 


40 


53 059 


084 


975 


20 


50 


236 


257 


979 


10 


50 


121 


146 


975 


10 


47 


.49 304 


.49 325 


.99 979 


18 


57 


.53 183 


.53 208 


.99 975 


8 


10 


372 


393 


979 


50 


10 


245 


270 


975 


50 


20 


439 


460 


979 


40 


20 


306 


332 


975 


40 


30 


506 


528 


979 


30 


30 


368 


393 


975 


30 


40 


574 


595" 


979 


20 


40 


429 


455 


975 


20 


50 


641 


662 


979 


10 


50 


491 


516 


974 


10 


48 


.49 708 


.49 729 


.99979 


12 


58 


.53 552 


.53 578 


.99 974 


2 


10 


775 


796 


979 


50 


10 


614 


639 


974 


50 


20 


842 


863 


978 


40 


20 


675 


700 


974 


40 


30 


908 


930 


978 


30 


30 


736 


762 


974 


30 


40 


975 


997 


978 


20 


40 


797 


823 


974 


20 


50 


50042 


50 063 


978 


10 


50 


858 


884 


974 


10 


49 


.50 108 


.50 130 


.99 978 


11 


59 


.53 919 


.53 945 


.99 974 


1 


10 


174 


1% 


978 


50 


10 


979 


54 005 


974 


50 


20 


241 


263 


978 


40 


20 


54 040 


066 


974 


40 


30 


307 


329 


978 


30 


30 


101 


127 


974 


30 


40 


373 


395 


978 


20 


40 


161 


187 


974 


20 


50 


439 


461 


978 


10 


50 


222 


248 


974 


10 


50 


.50 504 

A 4 A 


.50 527 

A 4 A 


.99 978 

A 4 A 


10 


60 


.54 282 

A 4 A 


.54 308 

A 4 A 


.99 974 

A 4 A 







8-10 


8-10 


9-10 






8-10 


8-10 


9-10 




t tt 


log C08 


log cot 


log sin 


tt t 


t tt 


log cos 


log cot 


log sin 


tt t 



88< 
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TABLE V 



NUMERICAL VALUES 



OF THE 



TRIGONOMETRIC FUNCTIONS OF ANGLES 



From 0° to 90' 



FOB EVEBY MINUTE 



TO FOUR PLACES OF DECIMALS 



54 



sin, cos 
O°-0° 


r 





>° 


1° 


2° 


3° 


4< 


» 


r 


.0000 




sin 


cos 


sin oos 


sin cos 


sin cos 


sin 


cos 




.9848 





.0000 


1.000 


.0175 .9998 


.0349 .9994 


.0523 .9986 


.0698 


.9976 


60 


80°-89° 


1 


03 


.000 


77 98 


52 94 


26 86 


0700 


75 


59 




2 


06 


.000 


80 98 


55 94 


29 86 


03 


75 


58 




3 


09 


.000 


83 98 


58 94 


. 32 86 


06 


75 


57 




4 


12 


.000 


86 98 


61 93 


35 86 


09 


75 


56 




5 


.0015 


1.000 


.0189 .9998 


.0364 .9993 


.0538 .9986 


.0712 


.9975 


55 




6 


17 


.000 


92 98 


66 93 


41 85 


15 


74 


54 




7 


20 


.000 


95 98 


69 93 


44 85 


18 


74 


53 




8 


23 


.000 


98 98 


72 93 


47 85 


21 


74 


52 




9 


26 


.000 


0201 98 


75 93 


50 85 


24 


74 


51 




10 


.0029 


1.000 


.0204 .9998 


.0378 .9993 


.0552 .9985 


.0727 


.9974 


50 




11 


32 


.000 


07 98 


81 93 


55 85 


29 


73 


49 




12 


35 


.000 


09 98 


84 93 


58 84 


32 


73 


48 




13 


38 


.000 


12 98 


87 93 


61 84 


35 


73 


47 




14 


41 


.000 


15 98 


90 92 


64 84 


38 


73 


46 




15 


.0044 


1.000 


.0218 .9998 


.0393 .9992 


.0567 .9984 


.0741 


.9973 


45 




16 


47 


.000 


21 98 


% 92 


70 84 


44 


72 


44 




17 


49 


.000 


24 97 


98 92 


73 84 


47 


72 


43 




18 


52 


.000 


27 97 


0401 92 


76 83 


50 


72 


42 




19 


55 


.000 


30 97 


04 92 


79 83 


53 


72 


41 




20 


.0058 


1.000 


.0233 .9997 


.0407 .9992 


.0581 .9983 


.0756 


.9971 


40 




21 


61 


.000 


36 97 


10 92 


84 83 


58 


71 


39 




22 


64 


.000 


39 97 


13 91 


87 83 


61 


71 


38 




23 


67 


.000 


41 97 


16 91 


90 83 


64 


71 


37 




24 


70 


.000 


44 97 


19 91 


93 82 


67 


71 


36 




25 


.0073 


1.000 


.0247 .9997 


.0422 .9991 


.0596 .9982 


.0770 


.9970 


85 




26 


76 


.000 


50 97 


25 91 


99 82 


73 


70 


34 




27 


79 


.000 


53 97 


27 91 


0602 82 


76 


70 


33 




28 


81 


.000 


56 97 


30 91 


05 82 


79 


70 


32 




29 


84 


.000 


59 97 


33 91 


08 82 


82 


69 


31 




30 


.0087 


1.000 


.0262 .9997 


.0436 .9990 


.0610 .9981 


.0785 


.9969 


30 




31 


90 


.000 


65 96 


39 90 


13 81 


87 


69 


29 




32 


93 


.000 


- 68 % 


42 90 


16 81 


90 


69 


28 




33 


96 


.000 


70 96 


45 90 


19 81 


93 


68 


27 




34 


99 


.000 


73 96 


48 90 


22 81 


% 


68 


26 




35 


.0102 


.9999 


.0276 .99% 


.0451 .9990 


.0625 .9980 


.0799 


.9968 


25 




36 


05 


99 


79 % 


54 90 


28 80 


0802 


68 


24 




37 


08 


99 


82 96 


57 90 


31 80 


05 


68 


23 




38 


11 


99 


85 % 


59 89 


34 80 


08 


67 


22 




39 


13 


99 


88 96 


62 89 


37 80 


11 


67 


21 




40 


.0116 


.9999 


.0291 .99% 


.0465 .9989 


.0640 .9980 


.0814 


.9967 


20 




41 


19 


99 


94 % 


68 89 


42 79 


16 


67 


19 




42 


22 


99 


97 % 


71 89 


45 79 


19 


66 


18 




43 


25 


99 


0300 % 


74 89 


48 79 


22 


66 


17 




44 


28 


99 


02 95 


77 89 


51 79 


25 


66 


16 




45 


.0131 


.9999 


.0305 .9995 


.0480 .9988 


.0654 .9979 


.0828 


.9966 


15 




46 


34 


99 


08 95 


83 88 


57 78 


31 


65 


14 




47 


37 


99 


11 95 


86 88 


60 78 


34 


65 


13 




48 


40 


99 


14 95 


88 88 


63 78 


37 


65 


12 




49 


43 


99 


17 95 


91 88 


66 78 


40 


65 


11 




50 


.0145 


.9999, 


.0320 .9995 


.0494 .9988 


.0669 .9978 


.0843 


.9964 


10 




51 


48 


99 


23 95 


97 88 


71 77 


45 


64 


9 




52 


51 


99 


26 95 


0500 87 


74 77 


48 


64 


8 




53 


54 


99 


29 95 


03 87 


77 77 


51 


64 


7 




54 


57 


99 


32 95 


06 87 


80 77 


54 


63 


6 




55 


.0160 


.9999 


.0334 .9994 


.0509 .9987 


.0683 .9977 


.0857 


.9963 


5 




56 


63 


99. 


37 94 


12 87 


86 76 


60 


63 


4 




57 


66 


99 


40 94 


15 87 


89 76 


63 


63 


3 




58 


69 


99 


43 94 


18 87 


92 76 


66 


62 


2 




59 


72 


99 


46 94 


20 86 


95 76 


69 


62 


1 




60 


.0175 


.9998 


.0349 .9994 


.0523 .9986 


.0698 .9976 


.0872 


.9962 









cos 


sin 


cos sin 


cos sin 


cos sin 


cos 


Bin 






f 


89° 


88° 


87° 


86° 


85 


o 


r 



55 



! 


5° 


6° 


7° 


8° 


9° 


t 




Bin oos 


sin oos 


sin cos 


sin oos 


sin cos 







.0872 .9962 


.1045 .994S 


.1219 .9925 


.1392 .9903 


.1564 .9877 


60 


1 


74 62 


48 45 


22 25 


95 02 


67 76 


59 


2 


77 61 


51 45 


24 25 


97 02 


70 76 


58 


3 


80 61 


54 44 


27 24 


1400 01 


73 76 


57 


4 


83 61 


57 44 


30 24 


03 01 


76 75 


56 


5 


.0886 .9961 


.1060 .9944 


.1233 .9924 


.1406 .9901 


.1579 .9875 


55 


6 


89 60 


63 43 


36 23 


09 00 


82 74 


54 


7 


92 60 


66 43 


39 23 


12 00 


84 74 


53 


8 


95 60 


68 43 


42 23 


15 9899 


87 73 


52 


9 


98 60 


71 42 


45 22 


18 99 


90 73 


51 


10 


.0901 .9959 


.1074 .9942 


.1248 .9922 


.1421 .9899 


.1593 .9872 


50 


11 


03 59 


77 42 


50 22 


23 98 


96 72 


49 


12 


06 59 


80 42 


53 21 


26 98 


99 71 


48 


13 


09 59 


83 41 


56 21 


29 97 


1602 71 


47 


14 


12 58 


86 41 


59 20 


32 97 


05 70 


46 


15 


.0915 .9958 


.1089 .9941 


.1262 .9920 


.1435 .9897 


.1607 .9870 


45 


16 


18 58 


92 40 


65 20 


38 96 


10 69 


44 


17 


21 58 


94 40 


68 19 


41 96 


13 69 


43 


18 


24 57 


97 40 


71 19 


44 95 


16 69 


42 


19 


27 57 


1100 39 


74 19 


46 95 


19 68 


41 


20 


.0929 .9957 


.1103 .9939 


.1276 .9918 


.1449 .9894 


.1622 .9868 


40 


21 


32 56 


06 39 


79 18 


52 94 


25 67 


39 


22 


35 56 


09 38 


82 17 


55 94 


28 67 


38 


23 


38 56 


12 38 


85 17 


58 93 


30 66 


37 


24 


41 56 


15 38 


88 17 


61 93 


33 66 


36 


25 


.0944 .9955 


.1118 .9937 


.1291 .9916 


.1464 .9892 


.1636 .9865 


35 


26 


47 55 


20 37 


94 16 


67 92 


39 65 


34 


27 


50 55 


23 37 


97 16 . 


69 91 


42 64 


33 


28 


53. 55 


26 36 


99 15 


72 91 


45 64 


32 


29 


56 54 


29 36 


1302 15 


75 91 


48 63 


31 


30 


.0958 .9954 


.1132 .9936 


.1305 .9914 


.1478 .9890 


.1650 .9863 


30 


31 


61 54 


' 35 35 


08 14 


81 90 


53 62 


29 


32 


64 53 


38 35 


11 14 


84 89 


56 62 


28 


33 


67 53 


41 35 


14 13 


87 89 


59 61 


27 


34 


70 53 


44 34 


17 13 


90 88 


62 61 


26 


35 


.0973 .9953 


.1146 .9934 


.1320 .9913 


.1492 .9888 


.1665 .9860 


25 


36 


76 52 


49 34 


23 12 


95 88 


68 60 


24 


37 


79 52 


52 33 


25 12 


98 87 


71 59 


23 


38 


82 52 


55 33 


28 11 


1501 87 


73 59 


22 


39 


85 51 


58 33 


31 11 


04 86 


76 59 


21 


40 


.0987 .9951 


.1161 .9932 


.1334 .9911 


.1507 .9886 


.1679 .9858^ 


20 


41 


90 51 


64 32 


37 10 


10 85 


82 58 


19. 


42 


93 51 


67 32 


40 10 


13 85 


85 57 


18 


43 


96 50 


70 31 


43 09 


15 84 


88 57 


17 


44 


99 50 


72 31 


46 09 


18 84 


91 56 


16 


45 


.1002 .9950 


.1175 .9931 


.1349 .9909 


.1521 .9884 


.1693 .9856 


15 


46 


05 49 


78 30 


51 08 


24 83 


96 55 
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1.0355 


60 


1 


96 


1910 


98 


1497 


09 1100 


31 


0717 


63 


0349 


59 


2 


8401 


1903 


8703 


1490 


15 1093 


36 


0711 


68 


0343 


58 


3 


06 


1896 


08 


1483 


20 1087 


41 


0705 


74 


0337 


57 


4 


11 


1889 


13 


1477 


25 1080 


47 


0699 


79 


0331 


56 


5 


.8416 


1.1882 


.8715 


1.1470 


.9030 1.1074 


.9352 


1.0692 


.9685 


1.0325 


55 


6 


21 


1875 


24 


1463 


36 1067 


58 


0686 


91 


0319 


54 


7 


26 


1868 


29 


1456 


41 1061 


63 


0680 


96 


0313 


53 


8 


31 


1861 


34 


1450 


46 1054 


69 


0674 


9702 


0307 


52 


9 


36 


1854 


39 


1443 


52 1048 


74 


0668 


08 


0301 


51 


10 


.8441 


1.1847 


.8744 


1.1436 


.9057 1.1041 


.9380 


1.0661 


.9713 


1.0295 


50 


11 


46 


1840 


49 


1430 


62 1035 


85 


0655 


19 


0289 


49 


12 


51 


1833 


54 


1423 


67 1028 


91 


0649 


25 


0283 


48 


13 


56 


1S26 


59 


1416 


73 1022 


96 


0643 


30 


0277 


47' 


14 


61 


1819 


65 


1410 


78 1016 


9402 


0637 


36 


0271 


46 


15 


.8466 


1.1812 


.8770 


1.1403 


.9083 1.1009 


.9407 


1.0630 


.9742 


1.0265 


45 


16 


71 


1806 


75 


1396 


89 1003 


13 


0624 


47 


0259 


44 


17 


76 


1799 


80 


1389 


94 0996 


18 


0618 


53 


0253 


43 


18 


81 


1792 


85 


1383 


99 0990 


24 


0612 


59 


0247 


42 


19 


86 


1785 


90 


1376 


9105 0983 


29 


0606 


64 


0241 


41 


20 


.8491 


1.1778 


.8796 


1.1369 


.9110 1.0977 


.9435 


1.0599 


.9770 


1.0235 


40 


21 


96 


1771 


8801 


1363 


15 0971 


40 


0593 


76 


0230 


39 


22 


8501 


1764 


06 


1356 


21 0964 


46 


0587 


81 


0224 


38 


23 


06 


1757 


11 


1349 


26 0958 


51 


0581 


87 


0218 


37 


24 


11 


1750 


16 


1343 


31 0951 


57 


0575 


93 


0212 


36 


25 


.8516 


1.1743 


.8821 


1.1336 


.9137 1.0945 


.9462 


1.0569 


.9798 


1.0206 


35 


26 


21 


1736 


27 


1329 


42 0939 


68 


0562 


9804 


0200 


34 


27 


26 


1729 


32 


1323 


47 0932 


73 


0556 


10 


0194 


33 


28 


31 


1722 


37 


1316 


53 0926 


79 


0550 


16 


0188 


32 


29 


36 


1715 


42 


1310 


58 0919 


84 


0544 


21 


0182 


31 


30 


.8541 


1.1708 


.8847 


1.1303 


.9163 1.0913 


.9490 


1.0538 


.9827 


1.0176 


30 


31 


46 


1702 


52 


1296 


69 0907 


95 


0532 


33 


0170 


29 


32 


51 


1695 


58 


1290 


74 0900 


9501 


0526 


38 


0164 


28 


33 


56 


1688 


63 


1283 


79 0894 


06 


0519 


44 


0158 


27 


34 


61 


1681 


68 


1276 


85 0888 


12 


0513 


50 


0152 


26 


35 


.8566 


1.1674 


.8873 


1.1270 


.9190 1.0881 


.9517 


1.0507 


.9856 


1.0147 


25 


36 


71 


1667 


78 


1263 


95 0875 


23 


0501 


61 


0141 


24 


37 


76 


1660 


84 


1257 


9201 0869 


28 


0495 


67 


0135 


23 


38 


81 


1653 


89 


1250 


06 0862 


34 


0489 


73 


0129 


22 


39 


86 


1647 


94 


1243 


12 0856 


40 


0483 


79 


0123 


21 


40 


.8591 


1.1640 


.8899 


1.1237 


.9217 1.0850 


.9545 


1.0477 


.9884 


1.0117 


20 


41 


96 


1633 


8904 


1230 


22 0843 


51 


-0470 


90 


0111 


19 


42 


8601 


1626 


10 


1224 


28 0837 


56 


0464 


96 


0105 


18 


43 


06 


1619 


15 


1217 


33 0831 


62 


0458 


9902 


0099 


17 


44 


11 


1612 


20 


1211 


39 0824 


67 


0452 


07 


0094 


16 


45 


.8617 


1.1606 


.8925 


1.1204 


.9244 1.0818 


.9573 


1.0446 


.9913 


1.0088 


15 


46 


22 


1599 


31 


1197 


49 0812 


78 


0440 


19 


0082 


14 


47 


27 


1592 


36 


1191 


55 0805 


84 


0434 


25 


0076 


13 


48 


32 


1585 


41 


1184 


60 0799 


90 


0428 


30 


0070 


12 


49 


37 


1578 


46 


1178 


66 0793 


95 


0422 


36 


0064 


11 


50 


.8642 


1.1571 


.8952 


1.1171 


.9271 1.0786 


.9601 


1.0416 


.9942 


1.0058 


10 


51 


47 


1565 


57 


1165 


76 0780 


06 


0410 


48 


0052 


9 


52 


52 


1558 


62 


1158 


82 * 0774 


12 


0404 


54 


0047 


8 


53 


57 


1551 


67 


1152 


87 0768 


18 


0398 


59 


0041 


•7 


54 


62 


1544 


72 


1145 


93 0761 


23 


0392 


65 


0035 


6 


55 


.8667 


1.1538 


.8978 


1.1139 


.9298 1.0755 


.9629 


1.0385 


.9971 


1.0029 


5 


56 


72 


1531 


83 


1132 


9303 0749 


34 


0379 


" 77 


0023 


4 


57 


78 


1524 


88 


1126 


09 0742 


40 


0373 


83 


0017 


3 


58 


83 


1517 


94 


1119 


14 0736 


46 


0367 


88 


0012 


2 


59 


88 


1510 


99 


1113 


20 0730 


51 


0361 


94 


0006 


1 


60 


.8693 


1.1504 


.9004 


1.1106 


.9325 1.0724 


.9657 


1.0355 


.1000 


1.0000 





r 


cot 


tan 


cot 


tan 


cot tan 


cot 


tan 


cot 


tan 


i 


49° 


48° 


47° 


46° 


45° 



72 





TABLE VI 










THE LOGAKITHMS S AND 


T 






The angle a" being less than 7275" 








FORMULAS FOR THE USE OF 


S AND 


T 




When the angle A is less than 2°, 










let a = the number of seconds in the angle A ; 






then S = log sin a?' — log or, 










T = log tan a" — log a, 






• 




log cot a" = — log tan a". 








When the angle A is between 88° and 90°, 










let a" = 90° - A ; 










then log cos A = log a + S, 










log cot -4 = log a+I, 










log tan A = — log tan a". 








The angle A < 2° or > 88°, 










when log sin -4 or log cos A < 2.54282 oi 


>. 1.99974, 






or when log tan A or log cot A < 2.54308 or 


> 1.45692. 




a 




8 log sin a" 


a T log tan a" 


a 
5 146 


T 


log tan a" 









2.39 713 


2 409 


6.68 557 _ 

2.06 740 


6.68 557 
200 4.98 660 


5 424 


6.68 567 


2.41999 


3 417 


6.68 556 _ 

2.21 920 


6.68 558 
1 726 3.92 263 


5 689 


6.68 568 


2.44 072 


3 823 


6.68 555 _ 

2.26 795 


6.68 559 
2 432 2.07 156 


5 941 


6.68 569 


2.45 955 


4190 


6.68 55^ _ 

2.30 776 


6.68 560 
2 976 2.15 924 


6184 


6.68 570 


2.47 697 


4 840 


6.68 554 _ 

2.37 038 


6.68 561 
3 434 2.22 142 


6417 


6.68 571 


2.49 305 


5 414 


6.68 553 _ 

2.41904 


6.68 562 _ 
3 838 2.26 973 


6642 


6.68 572 


2.50 802 


5 932 


6.68 552 _ 

2.45 872 


6.68 563 
4 204 2.30 930 


6859 


6.68 573 


2.52 200 


6 408 


6.08 551 _ 

2.49 223 


6.68 564 
4 540 2.34 270 


7070 


6.68 574 


2.53 516 


6633 


6.68 550 

2.50 721 


6.68 565 _ 
4 699 2.35 766 


7173 


6.68 575 


2.54 145 


6 851 


6.68 550 

2.52 125 


6.68 565 
4 853 237 167 


7 274 


6.68 575 


2.54 753 


7 267 

a 


6.68 549 _ 

2.54 684 


6.68 566 
5 146 2.39 713 








S log sin a" 


a T log tan a" 


a 


T 


log tan a" 



ANNOUNCEMENTS 



A PLANE AND SPHERICAL 
TRIGONOMETRY 

By JAMES M. TAYLOR, Professor of Mathematics in Colgate University 



i2mo. Cloth. 210 + 24 P a g e s. With diagrams. List price, $1.00 

mailing price, $1.10 



PLANNED for those who wish to master the fundamental 
principles of trigonometry and their most important 
applications, this book is well adapted for use in col- 
leges or in high schools. 

Both trigonometric ratios and trigonometric lines are 
employed, but the ratios are used exclusively at first until 
they have been fixed in mind and made familiar by the 
solution of right triangles. In the first chapter the pupil is 
taught some of the uses of trigonometry by means of the 
right triangle before he is required to master the general 
relations of analytic trigonometry, but the emphasis is so 
distributed that the general ideas when taken up easily 
replace the special ones. 

The following characteristics of the book are important : 

The distinction between identities and equations is recognized in 
definition, notation, and treatment. 

The solution of trigonometric equations is scientific and general. 

The fundamental properties of complex number, expressed in its 
trigonometric type form, are clearly demonstrated. 

The proof of De Moivre's theorem is simple and complete, and its 
meaning and uses are illustrated by examples. 

Throughout the book the most interesting problems have 
been selected and special attention has been given to 
methods of solution and to the arrangement of work. 
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ELEMENTS OF THE 

DIFFERENTIAL AND INTEGRAL 

CALCULUS 

With Examples and Applications 

REVISED EDITION, ENLARGED AND ENTIRELT REWRITTEN 

By JAMES M. TAYLOR 
Professor of Mathematics in Colgate University 



8vo. Cloth. 269 pages. List price, $2.00; mailing price, $2.15 

^T^HIS text-book aims to present clearly, scientifically, and in their 
true relations the three common methods in the Calculus. 



1 



The concept of rates gives a clear idea and statement of the 
problems of the Calculus ; the principles of limits afford general solutions 
of these problems ; and the laws of infinitesimals greatly abridge these 
solutions. 

The method of rates is so generalized and simplified that it does not 
involve "the foreign element of time," and affords the simplest and 
briefest proofs of first principles. 

By proving It (Ay/ Ax) = dy/dx % the problem of rates is reduced to 
one of limits or infinitesimals. 

The theory of infinitesimals is viewed simply as that part of the theory 
of limits which deals with variables having zero as their common limit. 

The important distinction between infinitesimals and zero and that 
between infinites and a/o are emphasized. 

Taylor's theorem is accurately stated and proved. 

The method of finding asymptotes illustrates the meaning of impos- 
sible and defective systems of equations. 

The applications of double and triple integration clearly set forth the 
meanings of these operations. 

A chapter on differential equations is added to meet an increasing 
demand for a short course in this subject. 

A table of integrals, for convenience of reference, is appended. 

Throughout the work the numerous problems so set forth and illustrate 
the highly practical nature of the Calculus as to awaken in the reader a 
lively interest. 

Those who prefer to study the Calculus by the method of limits alone 
can omit the few demonstrations which involve rates and take in their 
stead those by limits or infinitesimals. 
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BOOKS ON 
HIGHER MATHEMATICS 

BYERLY — ELEMENTARY TREATISE ON FOURIER'S SERIES AND 
SPHERICAL, CYLINDRICAL, AND ELLIPSOIDAL HARMONICS, 
WITH APPLICATIONS TO PROBLEMS IN MATHEMATICAL 
PHYSICS. List price, $3.00 ; mailing price, $3.15. 

An introduction to the treatment of some of the important linear partial dif- 
ferential equations which lie at the foundation of modern theories in physics. 

HEDRICK — GOURSAT'S COURSE IN MATHEMATICAL ANALY- 
SIS, VOLUME I. List price, ; mailing price, 

The French edition of this work at once attracted widespread attention on 
account of the clearness of its style and the thoroughness and rigor with which 
the subject-matter was presented. The second volume of the work will be pre- 
pared in translation as soon as it appears in French. 

PIERCE, B. O.— ELEMENTS OF THE THEORY OF THE NEW- 
TONIAN POTENTIAL FUNCTION. (Third, Revised, and Enlarged 
Edition.) List price, #2.50; mailing price, $2.65. 

Intended for general students who wish to acquire a sound knowledge of the 
properties of the Newtonian Potential Function. Nearly four hundred mis- 
cellaneous problems have been added in this new edition. 

PEIRCE, J. M. —ELEMENTS OF LOGARITHMS. List price, 50 cents ; 
mailing price, 55 cents. 

Designed to give the student a complete and accurate knowledge of the 
nature and use of logarithms. 

TAYLOR, J. M. — ELEMENTS OF THE DIFFERENTIAL AND 
INTEGRAL CALCULUS. (Revised Edition, Enlarged and Entirely Re- 
written.) With Examples and Applications. List price, #2.00 ; mailing 
price, #2.15. 

Presents clearly, scientifically, and in their true relations the three common 
methods in the calculus. 

MATHEMATICAL TEXTS. Edited by Percey F. Smith, of the Sheffield Scien- 
tific School of Yale University. 

Granville's Elements of Differential and Integral Calculus. List price, 
$2.50; mailing price, $2.70. 

Smith and Gale's Elements of Analytic Geometry. List price, #2.00 ; mail- 
ing price, $2.15. 

Smith and Gale's Introduction to Analytic Geometry. List price, #1.25; 
mailing price, #1.35. 

Lester's Theoretical Mechanics. List price, ; mailing price, 

Hawkbs' Advanced Algebra. List price, #1.50 ; mailing price, $1.60. 
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